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Plpeptideg Which promote Rgleagg of growth Hormpnp 
This invention relates to dipeptfde compounds which are growth 
hormone releasing peptide (GHRP) mimetics and are useful for the treatment 
and prevention of osteoporosis. 
5 PaoKgroMnd of the Invention 

Growth hormone, which is secreted from the pituitary, stimulates growth 
of all tissues of the body that are capable of growing. In addition, growth 
hormone is known to have the following basic effects on the metabolic process 
of the body: 

10 1 . Increased rate of protein synthesis in all cells of the body; 

2. Decreased rate of carbohydrate utilization in cells of the body. 

3. Increased mobilization of free fatty adds and use of fatty acids for 
energy. 

A deficiency In growth hormone secretion can result in various medical 

15 disorders, such as dwarfism. 

It Is now wTdely recognized that most human growth deficiencies are due 
to hypothalamic defects that impair the release of pituitary growth hormone and 
are not the result of a primary deficit in the production of growth hormone by the 
pituitary. As a result, the development of synthetic growth hormone-releasing 

20 agents and the use of drugs acting through established neurotransmitter 

systems in the brain to stimulate growth hormone release are being considered 
as alternatives to highly expensive growth hormone replacement therapy for 
the restoration of normal serum growth hormone levels* Strobe! and Thomas, 
Pharm. Rev.4£ No. 1, pg. 1-34 (1994). * 

25 Various ways are known to release growth hormone. For example, 

chemicals such as arginine, L-3,4Klihydroxyphenylalanfne (L-DOPA), 
glucagon, vasopressin, and insulin induced hypoglycemia, as well as activities 
such as sleep and exercise, Indirectly cause growth hormone to be released 
from the pituitary by acting in some fashion on the hypothalamus perhaps 

30 either to decrease somatostatin secretion or to increase the secretion of the 
known secretogogue growth hormone releasing factor (QRF) or an unknown 
endogenous growth hormone-releasing hormone or all of these. 

In cases where Increased levels of growth hormone were desired, the 
problem was generally solved by providing exogenous growth hormone or by 

35 administering an agent which stimulated growth hormone production and/or 
release. 4n either case the peptidyl nature of the compound necessitated that It 
be administered by injection. Initially the source of growth hormone was the 
extraction of the pituitary glands of cadavers. This resulted in a very expensive 
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product and carried with ft the risk that a disease associated with the source of 



the pituitary gland could be transmitted to the recipient of the growth hormone. 
Recently, recombinant growth hormone has become available which, while no 
longer carrying any risk of disease transmission, (s stilt a very expensive 

5 product which must be given by injection or by a nasal spray. 

Other compounds have been developed which stimulate the release of 
endogenous growth hormone such as analogous peptidyl compounds related 
to GRF or the peptides of US. Patent 4,41 1 ,890. These peptides, while 
considerably smaller than growth hormones are still susceptible to various 

10 proteases. As with most peptides, their potential for oral bioavailability is low. 
WO 94/13696 refers to certain spiropiperidines and homologs which 
promote release of growth hormone. Preferred compounds are of the general 
structure shown below. 



20 



15 




25 



WO 94/11012 refers to certain dipeptides that promote 
hormone. These dipeptides have the genera) structure 



release of growth 



R 1S 



30 





R 14 R 6 



35 



where Lis 



Printed from Mimosa 10/14/1997 13:38:39 page -4- 



WO9035713. 



PCT/IB95/D0333 




5 



The compounds of WO 94/1 1 012 and WO 94/13696 are reported to be 
useful In the treatment of osteoporosis in combination with parathyroid 
hormone or a btephosphonate. 



20 Z is -COCTR 1 R^LCOANF^R 5 ; 

LisN^OorCH^ 

W Is hydrogen or in combination with X Is a benzo fusion in which W and 
X are linked to form a phenyl ring optionally substituted with one to three 
substituants Independently selected from R 3 * T-R 3 * and R 12 ; 
25 Y is hydrogen, C1-C6 alkyl, C4-C10 cydoalkyl or aryi f each optionally 
substituted with one to three substituants selected from R 33 , R ab and R 12 ; 



10 



Summary of the Invention 
this invention provides a compound of the formula: 



15 




wherein 



XisOR 2 



30 



R 59 — M — N — Aiyl 




o 

II 
c 



35 
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or in combination with W Is a benzofusion in which W and X are linked to form 
a phenyl ring optionally substituted with one to three subsffluarrts 
Independently selected from R 3 *. -T-R 35 and R 12 ; 
5 R 1 is Ci-Cio aikyl, aryl, ary) (Ci-Cs alkyt) and C3-C7 cydoalkyl (Ci-Ce 

alky!) or C1-C5 alkyl-K-Ci-Cs eJkyl, ary) (C0-C5 alkyl)-K-{Ci£5 aikyl), 
(C9-C7) cycloalkyi(C-C5alkyi)-K-(Ci-Cs alkyt) where KisO, S(0) m , 
N(R^)C(0), CpjNtR 2 ), OC(0), C(0)0, -CR 2 ^ 2 - or-CsC- where the aiyl 
groups are defined below and R 2 and the aikyl groups may be further 
10 substituted by 1-5 halogens. S^R 28 , 1 to 3 of OR 28 or CfOJOR 2 * end the 
aryl groups may be further substituted by phenyl, phenoxy, arylalkytoxy, 
haJophenyl. 1 to 3 of Ci-Ce aikyl. 1 to 3 of halogen. 1 to 2 of OR 2 , 
methylenedioxy, SfOJmR 2 , 1 to 2 of CF3, OCF3, nltro. NfR^R 2 ), 
N^C^OMR 2 ). CtOJOR 2 . C^NO^XRZ), S0 2 N(R 2 )(R 2 ), N(R 2 )S02 aryl or 
15 N^JSOaR 2 ; 

R 20 is hydrogen. Ci-Ce aikyl. Ca-C7 cydoalkyl, and may be joined wUh 
R 1 to form a C3-C8 ring optionally including oxygen, sulfur or NR 23 ; 

R 2 is hydrogen. Ci-Ce aikyl. C3-C7 cydoalkyl; 

R 2 * is hydrogen or Ci-Ce alkyt; 
20 R 25 is hydrogen Ci-Cs aikyl, Ci-Ce hatogenated alkyt, C3-C8 

cydoalkyl, alkytaryt or aiyl; 

R3a is H, F f CI, Br, I, CH& OCH3 or CFa 

R12 is h, F.'d Br, I, CH3, OCH3 or CF3; 

T is a bond or is phenyl or a 5 or 6-membered heterocycle containing 1 
25 to 3 hetero atoms selected from nitrogen, sulfur or oxygen, each optionally 
substituted with one to three substituents selected from F, CI, Br, I, CH& OCH3. 
OCF3andCF3; 

R3b is hydrogen, CONRBrS S02NR8R9 COOH, COO(Ci-Ce)aIkyI t 
NR2S02R 9 . NR2CONR8R9, NR2S02NR8R9 NR2C(0}R9 Imidazolyl, thiazolyl 
30 or tetrazotyl; 

R* and R5 are independently hydrogen, Ci-Ce aikyl, substituted C1-C6 
aikyl where the substituents maybe 1 to 5 halo. 1 to 3 hydroxy, 1 to3 C1-C10 
alkanoyloxy, 1 to 3 C1-C6 alkoxy, phenyl, phenoxy, 2-furyl, C1-C6 
alkoxycarbonyl, S{0)m(Ci -Ce aikyl); or R 4 and R 6 can be taken together to 
35 form -(CH2)rLa(CH2)s- where La is C(R2)2, O, S(0)m or NCR 2 ), r and s are 
independently 1 to 3 and R 2 is as defined above; 

R 6 is hydrogen or C1-C6 aikyl, and may be joined with R2c tp form a C3- 
Csring; 
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R50 is 4-morpholino, ^(l-methylpiperazlnyl), C3-C7 cycloalkyl or C1- 
Ce alky) each optionally substituted with one to three substttuents individually 
selected from F t OH, OCH3, OCF3, CF3 and C3-C7 cydoaltcyl; 

Mis -C{0)-or-S02-; 
5 A 1 Is a bond, C1-C6 alkylene, C1-C6 haioafkyteriyl or C1-C6 

hydroxyalkylenyl; 

Aisabondorls 

f 

10 — z u (c*y r -c«(CH 2 ) y — 

R 7a 

where x and y are independently 0-3; 

15 Z 1 Is N-R 2 or O; or Z 1 is a bond; 

R 7 and R 7a are independently hydrogen, Ci-Ce alkyl, trtfluoromethyt, 
phenyl, substituted C1-C6 alkyl where the substituents are imidazolyl, phenyl, 
Indolyl. p-bydroxyphenyl, OR 2 , StOJmR 2 , C(0)OR 2 03-07 cycloalkyl, 
N^MR 2 ), CfOMRfyR 2 ); or R 7 and R 7a can independently be joined to one 

20 or both of R 4 and R 5 gmups to form alkylene bridges between the terminal 
nitrogen and the alkyl portion of the R 7 and R 7a groups, wherein the bridge 
contains 1 to 5 carbon atoms; or R 7 and R 7a may be joined to form a 3- to 7- 
membered ring. 

R9 is hydrogen, C1-C6 alkyl, phenyl, thiazolyl, imidazolyl, fury) or tWenyl 
25 each optionally substituted wtth one to three substituents selected from & t F, 
CH3, OCH3. OCF3 and CF3; 

RB is hydrogen, C1-C6 alkyl, substituted Ci-Ce alkyl where the 
substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyloxy, 1 to 
3 Ci-Ce alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl, S(0) m {Ci-C6 alkyl); 
30 or RB and R 9 can be taken together to form -(CH2)H-a(CH2)s- where La is 
C(R2)2, 0, S(0)m or NfR 2 ), r and s are Independently 1 to 3. 

F*, B, D and E are carbon, nitrogen, one of which is joined to A 1 and 
each of the remaining of F 1 , B, 0 and E may be optionally substituted with R aa 
f Rbb; or F 1 , B, D and E, if not Joined to A 1 may also be sulfur, oxygen or 
35 carbonyl; F 1 , B, D and E may form a saturated or unsaturated ring; and one of 
F\ B, D or E may be optionally missing to afford a saturated or unsaturated 
flve-membered ring; 
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R M Is H, C1-C8 alkyf optionally substituted with one to three halogens; 
or phenyl optionally substituted with one to three substltuents independently 
selected from halogen, CH3, OCH3, OCF3, CF3 and C1-C8 alty soft 

Rbb | S C1-C8 alkyl, C1-C8 aikoxy, Ci<ft thioalkyl, each optionally 
5 substituted with one to three substltuents independently selected from halogen, 
CH3, OCH3, OCF3, CF3; C3-C8 cycloalkyl; phenyl optionally substituted with 
one to three substltuents Independently selected from halo, CH3, OCH3, OCF3 
or CF3; -O-Ci-Cb alkyl; or -S-C1-C8 alkyl. 

G, H 1 , 1 and J are carbon, nitrogen, sulfur or oxygen atoms which form 
10 an aromatic ring, a partially saturated ring or a saturated ring; one of Q, H 1 , 1 or 
J may be optionally missing to afford a five-membered ring; 

aryl is phenyl, naphthyl or a 6- or 6- membered ring with 1 to 3 
heteroatoms selected from oxygen, sulfur and nitrogen; or a bicycfic ring 
system consisting of a 5 or 6 membered heterocyclic ring with 1 to 3 
15 heteroatoms of nitrogen, sulfur or oxygen, fused to a phenyl ring, each aryl ring 
being optionally and independently substituted with up to three substltuents 
selected from R3a, R3b and R12 ; 

mte0to2; 
nis0to2; 
20 qls0to3; 

and pharmaceutical^ acceptable salts and individual cfiastereomers 
thereof. 

In one aspect, this invention provides a compound of Formula I wherein 
2 is -COCR1 R2CNHCOANR4R5 
25 Ate-CR7R7a(CH2)Y;Yte0to3; 
and R2cfeHorCH3; 

R7 is C1-C3 alkyl; 

R7afeH or C1-C3 alkyl; 

R 4 is hydrogen or C1-C3 alkyl; or R 4 and R 7a are combined to form an 
30 alkylene bridge; 

R 5 Is hydrogen or C1 -C3 alkyl optionally substituted with one or two 
hydroxy! groups. 

In another aspect this Invention provides a compound of Formula I 
wherein 

35 R 1 is selected from the group consisting of 1-indolyl-CH2-; 2-lndotyf- 

CH2-; 3-indolyl-CH2-; 1-naphthyl-CH2S 2-naphthyl-CH2-; 1-benzimidazdlyl- 
CH2-; 2-benzimidazolyl-CH2-; phenyl-(Ci-C4) alkyls 2-, 3- or 4-pyridyHCi- 
C4) alkyl; thienyt-(Ci-C4) alkyl; phenyl-(CH2)n-0-CH2- where n is zero to 
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three; phenyl-CH20-phenyl-CH2S and 3~benzothienyl-CH2S or any of the 
above groups substituted in the aryt portion with one to three F, CI, CH3» 
OCH3, OCF3 or CF3 substituents. 

In another aspect, this invention provides a compound of Formula I 
5 wherein Rl is C6H5CH2OCH2-, 1-naphthyl-CH2-, 2-naphthyl-CH2% 
phenylpropyl or 



10 




and the aryi portion of Is optionally substituted with fluorine, CH3 or CF3. 
15 In another aspect, this invention provides a compound of Formula I 

which Is: 




wherein n is zero or one; m is one or two; 

R3a is H, F f CI, Br, I, CH3, OCH3 or CF3; 

R12 is H, F, Ci, Br, I, CH3, OCH3 or CF3; 
30 t is a bond or is an aryl group selected from phenyl, pyridyl, pyrimldyl, 
thlenyl, pyrrolyl, pyrazoiyl, oxazolyl, isoxazolyl, imldazolyl, thlazolyl and 
tetrazotyl; each optionally substituted with one to three F, CH3, CI, OR 8 , OCH3, 
OCF30TCF3; 

R3b fs hydrogen, CONRBR9 S02NRBr9, COOH, COO(Ci-C6)aIM. 
35 NHSO2R 9 . NHC(0)NR8r9, NHS02NR8R9, NHC{0)R9 f NRBr9 Imldazolyl, 
thlazolyl or tetrazolyt; 
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R 9 is hydrogen, C1-C6 alkyl, phenyl, thiazolyl, imldazolyt, furyl or thienyl 
each optionally substituted with one to three substituents selected from CI, F, 
CH3t OCH3, OCF3 and CF3; 

R 8 is hydrogen, C1-C6 alkyl, C3-C7 cydoalkyt, substituted C1-C6 alkyl 
5 where the substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 
alkanoytaxy, 1 to 3 C1-C6 alkoxy, phenyl, phefnoxy, Ci-Ce alkoxycarbonyl, 
S(0)2(Ci -C6 alkyl); or R 8 and R 9 can be taken together to form 
-(CH2)rta(CH2)s- where La Is C(&)2. O t S(0)2 or N(R 2 ), r and s are 
Independently 1 to a 
10 in another aspect, this invention provides a compound of Formula II 
wherein: 

m Is one; 

R 12 is hydrogen; 

R 3 * Is hydrogen, F or CI; 
15 T is phenyl, thienyl, thiazolyl, oxazolyl, isoxazolyl or pyrazotyl, each 

optionally substituted with one to three substituents, selected from F, OH, 
OCH3, OCF3, CF3 and CH3; 

R3b is hydrogen, C(0)NR8r9, NHC(0)NR 8 R 9 f NHS(OteR 8 . NHC(0)R 9 ; 

In another aspect, tills invention provides a compound of Formula II 
20 wherein: 

mis one; 

T is a bond; 

n is one; 

R 3 * and R 12 are hydrogen. 
2S R3b is C0NR 8 R 9 S02NR 8 R 9 COOH. COO(Ci-C6)aikyl, NHSQ2R 9 , 

NHS02NRSR9 NHC(0)NRBR9 NHqO)R 9 NR8r9 or OR* 

R 9 is hydrogen, phenyl, or thienyl optionally substituted with erne to three 
substituents selected from F, CH3, OCH3, OCF3 and CF3; or R9 is C1 -C6 alkyl 
optionally substituted with one to three substituents selected from F, OH, 
30 OCH3.0CF3andCFfcorRB; 

R 8 is hydrogen, C1-C6 alkyl, optionally substituted Ci-Ce alkyl or C3- 
C7 cydoalkyl where the substituents may be 1 to 5 halo or 1 to 3 hydroxy; or R 8 
and R 9 can be taken together to form -(CH2)rLa(CH2)s- wherein La is C(R 2 )2, 
O, S(0)m or N(R 2 ) where r and s are independently 1 to 3. 
35 in another aspect, this Invention provides a compound of Formula I 

n is one; 

mis one; 

W is hydrogen; 
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Y is hydrogen or methyl; 



Xfe R 60 M — N — Aryl ; 

S Mis-C(0)-; 

R50 is 4-morphollno, 4-(1 -methytpiperazlnyl), C3-C7 cycloalkyl or C1- 
C6 aDcyl each optionally substituted with one to three substituents individually 
selected from F, OH, OCH3, OCF3 and CF$ 

At is phenyl, pyridyl, thienyi, pyrlnddyl or thiazolyl, each optionally 
10 substituted with one to three substituents individually selected from F, CI, CH& 
OCH3, OCF3andCF3- 

In another aspect, this invention provides a compound of Formula I 
wherein 

n and m are one; 

15 Y Is phenyl, pyridyl, pyrimidyl, thienyi, or thiazolyl, each optionally 

substituted whh one to three substituents independently selected from F, CI, 
CH3, OCH3, OCF3 and CF3; 
Xis-C(0)-NR8R9; 

R 9 Is hydrogen, C1-C6 alkyl, phenyl, thiazolyl, imidazolyl, furyl or thienyi 
20 each optionally substituted with one to three substituents selected from CI, F, 
CH3, OCH3, OCF3 and CF3; 

R 8 Is hydrogen, Ct*C6 alkyl, substituted C1 -Ce alkyl where the 
substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyloxy, 1 to 
3 Ci-Ca alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl, S(0)m(Ci-C6 alkyl); 
25 or R B and R^ can be taken together to form -(Ot2)rUa(CH2)s- where La Is 
C(R 2 )2. 0, S(0)m or NfR 2 ), r and s are Independently 1 to 3. 

In another aspect, this invention provides a compound of Formula I 
wherein 

Z is -COCRl R2cNHCOANR4r5 
30 Ate-CR 7 R 7 *(CH2)Y;Yls0to3; 

and R2c»sHorCH3; t 
R 7 Is C1-C3 alkyl; 
R^afeH or C1-C3 alkyl; 

R 4 is hydrogen or Ct -C3 alkyl; or R 4 and R 7a are combined to form an 
35 alkylene bridge; 

R 5 is hydrogen or C1-C3 alkyl optionally substituted with one or two 
hydroxy! groups; 



Printed from Mimosa 10/14/1997 13:3B:39 page -11 



WO 9635713 



PCT/IB95/00333 



-10- 

R1 is selected from the group consisting of 1-indoly*-CH2S 2-indolyf- 
CH2-; 3-lnddyK)H2S 1-naphthyl-CH2S 2-naphthyl-CH2-; 1-benzlmidazoIyl- 
CH2-; 2-benzlmidazo!yl-CH2-; phenyl-Ci-C4 alkyi-; 2-, 3- or 4-pyridyl-Ci-C4 
alkyl; thienyHDi-C4 alkyl; phenyHCH2)n-0-CH2- where n is zero to three; 
5 pherryl-CH20-phenyl-CH2-; and 3-benz6thienyl-CH2-; or any of the above 
groups substituted in the aryl portion with erne to three F, CI, Chfe, OCH3, OCF3 
or CF3 substituents; 

Y Is hydrogen and X is: 



10 



15 




wherein n and m are one and A" 1 Is a bond, or X Is: 




wherein R 3 * Is hydrogen, F, a, CH3, OCH3, OCF3 or CF3; 
R12 is hydrogen, F ? CI, CH3. OCH3, OCF3 or CF3; 
35 R aa Is hydrogen, C1-C8 aikyl optionally substituted with one to three 
halogens; or phenyl optionally substituted with one to three substituents 
independently selected from halogen, CH3, OCH3, OCF3, CF3 and C1-C8 
alkyl aryl; 
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Rbb ^ hydrogen, Ci~Cs alkyl, optionally substituted with one to three 
substituents Independently selected from halogen, CH3, OCH3, OCF3, CF3; 
C3-C8 cydoalkyl; phenyl optionally substituted with one to three substituents 
Independently selected from halo, CH3, OCH3, OCF3 or CF3; -O-C1-C8 alkyl; 
5 or -S-C1-C8 alkyl. 

In a preferred aspect this invention provides a compound of Formula I 
wherein Z is 



10 



15 or 




IA 



wherein each n is independently zero or one; 

R1 is 1-naphthyf CH2-, 2-naphthyl CH2, phenyl CH2CH2CH2- 



25 




30 OT-CH20CH2C6H5. 

Preferred compounds of Fomiula I are: 

(R)-2-Amino-N-{2-(1 Wndol^yi)-H6-(toluene-4-sulfonyiamino)-3,4- 
di hydro-1 HHSoquinoline-2-carbonyl]-ethy]>lsobutyramlde hydrochloride; 

(R)-2-[2-(2-AmirK>-2-methyl-proplon^^ 
35 propionylh1 r 2 f 3Atetrahydro4soqulnoline-6-carboxylic acid ethylamide 
hydrochloride; 
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(R)-2-I2-(2-Arnln(>-2-methyl-propionylarnino)-3-{1 KMndol-S-yl^ 
propionyq-l^^^tetrahydro-isoqulnoline-S^rboxync add phenylamide 
hydrochloride; 

(R)-2-AmirK>4*{2-(1H-indoI*^^ 
5 dihydro-1H-lsoqulnonne-2K5arbon^^ hydrochloride; 

(R)-2-Amino-N-{2-(1 H-liidol-3-yl)-1 -{7-(to!uene-4-sutfonyIamir\o)-3 t 4- 
dlhydro-1 H-isoqulnoline-2-carbonylhethyIh^ 
(R)-N-{2-l2-(2-Amino-2-methyl-propto^ 
propionylJ-I^.S^tetrahydrcHsoqulnoIin-T-yll-benzamlde; 
10 (R)-2-Amino4sl-{1-benzyloxymeth^ 
sutfpnylarrtno)-3,4-d]hydro-1H^^ 

2-Amino-N-{1 -(R)-benzyloxymethyi-2-oxo-2-[4-(phenyl-propionyl- 
amino)i)}perid!rv1-ylJ^thy[}-i^butymmfde hydrochloride; 

(R)-N-[1 ^4-(Acetyl-phenyl-amlno)-plperidlne-1 -carbonyl}-2-(1 H-lndoW- 
15 yt)-€thyn-2-amlno-teobutyramide; 

(R)-2-Amino^{1-(1H-inc^ 
phenyl-plperidin-1 -y1>2-oxo-ethylHsobirtyramlde hydrochloride; 
2-Amino-hH1-(R)4>enzyloxymethy^2^o^ 
. benzoimldazol-1-yl)-piperidin-1-yq-ethyl)-; 
20 2-Amino.hH1-(RMim^ 

benzoimidazoM -yl)-pIperidin-1-yI}-ethyfHsobutyramWB; 

(Rh2-AmirKh^2-(lH-!ndol^ 
dihydno-1 H-lsoquirronne-2-carbonyQ-ethylHsobuty^ 
2-Arnlno-N-{1-(1H-todd^ 
25 2-oxo^thylHsobutyramide hydrochloride; 
(R)-2-Amtno-N^1-(im^ 
yl)-plpertdln-1-yl]-2-oxo-€thyl)-feobutyram3de hydrochloride; 

(R)-2-Amino-N-{1-(1 mndoW-ylmethyl)-2-ox^ 
benzoimidazoM-yl)-piperidii>1-ylHlh^ hydrochloride; 
30 (R)-2-Am)rx>-N-[244-(6-fluorD»bera^ 

(1H-indol^ylmethyl)*2-<xxo-6thyq-lsobutyramide hydrochloride; 

(R)-2-Amlno^-{1-(1H-indo^ 
irrtda2o[4 f 5-b]pyridin-3-yl)*piperidirv1 -yl)-ethyl>4sobiityramide hydrochloride; 
(R)-2-Am1rKJhN-[2-l4-(5-cNo^ 
35 piperidin-1-ylH-(1H4ndoM-ylmethyl)-2^^ 
(R)-2-Ammo-N-{1-benzo[b]thiophen-^^ 
dihydro-benzolmida20M -yl)-piperidirv1 -y!)-ethy1}-isobutyramlde hydrochloride; 
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2-Amino-N-{1-(R)-ben2yloxymethyl-2-[4-(rnorpholin 
phenyt-piperidlrv1*yl]-2^xo-ethyl}-isobutyrarnide; 

(R)-Piperidlne-4-cafboxylic acid {1-naphthalen-2-ylmethyl-2-oxo-2-I5- 
(toluene-4-sulfonylamino)-1 , 3-dlhydrc>-isoJndol-2-yJJ-elhyI)-amid8 
5 hydrochloride; 

2-Amfno-N-{WR)-benzytox^^ 
phenyMperidin-1-yO-2K)xo-ethyl}-^ 

(R)-2-Amlno«N-{1 -(1 H-indol-3-ytmethyl)-2-oxo-2-[4-phenyl-4- 
(pym>lidlne-1-carbonyl)-piperidin^ hydrochloride; 

10 (RHH2-(2-Amino-2-methyl-propionylamM 

pioplonyl}-4-pheny1-pfperidlne-4-carboxylic acid (4-hydrwy-butyl)-arnlde 
hydrochloride; 

. 2-AnrdncHN4M5-fluoro-1H^^ 
dlhydio-berrolntidazoMpylJ-plperidl^^^ hydrochloride; 
15 2-Amlr*>-N-{1-<1-methyM H-indoW-ylmethyl)-2^xo-2-I4-(2-oxo-2 f 3- 

dihydro-benzoimidazol-l -yl)-pip8ridir>- 1 -yJJ^thyiHsobutyramlde hydrochloride; 

(R)-Plperidlne-4-cart)oxyl!c add {1-naphthalen-2-ylmethy!-2-oxo-2-[4-<2- 
phenyl^enzoimidazol-1-^ hydrochloride; 
(R)-3-Amino-N-{1-(1 H-lndol-3-^niethyl)-2-oxo-2-{4-(2^henyl- 
20 benzoimidazol-l^yO-pfperidJn-l -ylHthyl}-3-methyl-butyrarnlde hydrochloride; 
and 

(R)-PiperldinB-4-caTboxyllc add {244-(a-methyt-2-oxo-2 9 3-dBiydro- 
benzofrrildazoM -yl)-piperidin-1 -y1]-l wiaphthalen-2^methyl-2-oxo-ethy1)- 
amide hydrochloride 
25 This invention also provides: 

a method for Increasing levels of endogenous growth hormone In a 
human or an animal which comprises administering to such human or animal 
an effective amount of a compound of Formula I; 

a composition useful for increasing the endogenous production or 
30 release of growth hormone in a human or an animal which comprises an inert 
carrier and an effective amount of a compound of Formula I; 

a composition useful for increasing the endogenous production or 
release of growth hormone in a human or an animal which comprises an inert 
carrier and an effective amount of a compound of Formula I used in 
35 combination with other growth hormone secretagogues such as, GHRP-6, 
Hexorelan, BHRP-1 , growth hormone releasing factor (GRF) or one of its 
analogs or IGF-1 or K3F-2, or B-HT920; and 
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a method for the treatment of osteoporosis which comprises 
administering to a patient with osteoporosis a combination of a 
blsphosphonate compound such as alendronate, and a compound of Formula 
I. 

5 This invention further provides a method for treating or preventing 

diseases or conditions which may be treated or prevented by growth hormone 
which comprises administering to a mammal in need of such treatment or 
prevention an amount of a compound of Formula I which is effective In 
promoting release of said growth hormone. 

10 In another aspect this invention provides compositions and methods 
which are useful for treating obesity, frailtty associated with old age, and 
cachexia associated with AIDS and cancer. 

The Instant compounds are highly substituted dipepttde analogs for 
promoting the release of growth hormone which are stable under various 

15 physiological conditions which may be administered parenteraily, nasally or by 
the oral route. 

Detailed Basgteflm of the Invention 
One of ordinary skill will recognize that certain substltuents listed in this 
invention will be chemically incompatible with one another or with the 
20 heteroatoms in the compounds, and will avoid these incompatibilities in 
selecting compounds of this invention. 

In general the compounds of Formula I can be made by processes 
which include processes Known in the chemical arts for the production of 
structurally analogous compounds. Certain processes for the manufacture of 
25 Formula I compounds are provided as further features of the invention and are 
illustrated by the following reaction schemes. 

In the above structural formulae and throughout the instant specification, 
the following terms have the indicated meanings: 

The alky! groups specified above are intended to include those alky] 
30 groups of the designated length in either a straight or branched configuration 
which may optionally contain double or triple bonds. Exemplary of such aikyf 
groups are methyl, ethyl, propyl, isopropyi, butyl, sec-butyl, tertiary butyl, pentyl, 
isopentyl, hexyl, isohexyl, allyl, ethinyl, propenyl, butadienyl, hexenyl and the 
like. 

35 The alkoxy groups specified above are intended to include those alkoxy 

groups of the designated length in either a straight or branched configuration 
- which may optionally contain double or triple bonds. Exemplary of such alkoxy 
groups are methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tertiary 
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butoxy, pentoxy, isopentoxy, hexoxy, isohexoxy, allytoxy, 2-propinyloxy, 
isobutenyioxy, hexenyloxy and the like. 

The term "halogen 0 or "halo" is intended to include the halogen atoms 
fluorine, chlorine, bromine and iodine. 

5 The term °aryf D is intended to include phenyl and naphthyl and aromatic 

5- and 6-membered rings with 1 to 3 heteroaioms or fused 5- or 6-membered 
bicyclic rings with 1 to 3 heteroatoms of nitrogen, sulfur or oxygen. Examples 
of such heterocyclic aromatic rings are pyridine, thtophene, furan, 
benzothlophene, tetrazole, indole, N-methylindole, dihydroindole, Indazote, N- 

10 formyfmdole, benzimidazole, thiazole, pyrimldine, and thiadiazole. 

Certain of the above defined terms may occur more than once in the 
above formula and upon such occurrence each term shall be defined 
Independently of the other. 

Throughout the instant application the following abbreviations are used 

15 with the following meanings: 
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BOC 


t-butyloxycarbonyl 




BOP 


Benzotriazol-1-yloxy 
tris(dimethylamino) phosphonlum 
hexafluorophosphate 


5 


CBZ 


Benzytoxycarbonyl 




CDI 


N.N'-Carbonyldiimidazole 




CH2CI2 


Methylene chloride 




CHCI3 


Chloroform 




DCC 


Dicyclohexylcarbodiimide 


10 


DMF 


Dlmethytformamlde 




EDC 


1 -(3-dimethylaminopropyl>-3- 
ethylcarbodilmide hydrochloride 




EtOAc 


Ethyl acetate 




FMOC 


O-Ruorenylmethoxycarbonyl 


15 


Hex 


Hexane 




HOST 


HydiDxybenzotriazole hydrate 




HPLC 


High pressure liquid chromatography 




MHz 


Megahertz 




MS 


Mass Spectrum 


20 


NMR 


Nuclear Magnetic Resonance 




PTH 


Parathyroid hormone 




TFA 


Trifluoroacetic acid 




THF 


Tetrahydrofuran 




TLC 


Thin layer chromatography 


25 


TRH 


Thyrotropin releasing hormone 



Hie compounds of the Instant invention aO have at least one asymmetric 
center as noted by the asterisk In the structural Formula I, group Z above. 
Additional asymmetric centers may be present on the molecule depending 

30 upon the nature of the various substituents on the molecule. Each such 
asymmetric center will produce two optical isomers and it Is intended that all 
such optical Isomers, as separated, pure or partially purified optical isomers, 
racemic mixtures or diastereomeric mixtures thereof, be included within the 
ambit of the instant invention. In the case of the asymmetric center represented 

35 by the asterisk, it has been found that the absolute stereochemistry of the more 
active, and thus more preferred isomer is shown in Formula IA. This preferred 
absolute configuration also applies to Formula I. With the R2 substituent as 
hydrogen, the spatial configuration of the asymmetric center corresponds to 
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that in a D-amino add. In most cases this Is also designated an Br 
configuration although this will vary according to the values of Ri and R2 used 
in making B- or ^stereochemical assignments. 

The instant compounds are generally isolated in the form of their 

5 pharmaceutical^ acceptable acid addition salts, such as the salts derived from 
using inorganic and organic acids. Examples of such acids are hydrochloric, 
nitric, sulfuric, phosphoric, formic, acetic, trifluoroacetlc, propionic, maleic, 
succinic, malonic, methane sulfonic and the like. In addition, certain 
compounds containing an acidic function such as a carboxy can be isolated In 

10 the form of their inorganic salt in which the counterion can be selected from 
sodium, potassium, lithium, calcium, magnesium and the like, as well as from 
organic bases. 

The growth hormone releasing compounds of Formula I are useful in 
vitro as unique tools for understanding how growth hormone secretion Is 

15 regulated at the pituitary level. This includes use in the evaluation of many 
factors thought or known to influence growth hormone secretion such as age, 
sex, nutritional factors, glucose, amino acids, fatty adds, as well as fasting and 
non-tasting states. In addition, the compounds of this invention can be used In 
the evaluation of how other hormones modify growth hormone releasing 

20 activity. For example, it has already been established that somatostatin Inhibits 
growth hormone release. Other hormones that are Important and in need of 
study as to their effect on growth hormone release Include the gonadal 
hormones, e.g., testosterone, estradiol, and progesterone; the adrenal 
hormones, e.g., Cortisol and other cortJcoids, epinephrine and norepinephrine; 

25 the pancreatic and gastrointestinal hormones, e.g., Insulin, glucagon, gastrin, 
secretin; the vasoactive peptides, e.g., bombesin, the neurokinins; and the 
thyroid hormones, e.g., thyroxine and triiodothyronine.' The compounds of 
Formula I can also be employed to investigate the possible negative or positive 
feedback effects of some of the pituitary hormones, e.g., growth hormone and 

30 endorphin peptides, on the pituitary to modify growth hormone release. Of 
particular scientific Importance Is the use of these compounds to elucidate the 
subcellular mechanisms mediating the release of growth hormone. 

The compounds of Formula I can be administered to animals, Including 
man, to release growth hormone in vivo. For example, the compounds can be 

35 administered to commercially important animals such as swine, cattle, sheep 
and the like to accelerate and increase their rate and extent of growth, to 
improve feed efficiency and to increase milk production in such animals. In 
addition, these compounds can be administered to humans in vivo as a 
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diagnostic tool to directly determine whether ttie pituitary is capable of 
releasing growth hormone. For example, the compounds of Formula I can be 
administered In vivo to children. Serum samples taken before and after such 
administration can be assayed for growth hormone. Comparison of the 
5 amounts of growth hormone in each of these samples would be a means for 
directly determining the ability of the patient's pituitary to release growth 
hormone. 

Accordingly, the present invention Includes within its scope 
pharmaceutical compositions comprising, as an active ingredient, at least one 

10 of the compounds of Formula I in association with a pharmaceutical by 
acceptable carrier. Optionally, the active ingredient of ttie pharmaceutical 
compositions can comprise an anabolic agent in addition to at least me off the 
compounds of Formula I or another composition which exhibits a different 
activity, e.g., an antibiotic growth permittant or an agent to treat osteoporosis or 

15 in combination with a corticosteroid to minimize the catabolic side effects or 
with other pharmaceutical^ active materials wherein the combination 
enhances efficacy and minimizes side effects. 

Growth promoting and anabolic agents Include, but are not limited to, 
TRH, FTH, diethylstilbesterol, estrogens, B-agonists, theophylline, anabolic 

20 steroids, enkephalins, E series prostaglandins, compounds disclosed in U.S. 
Patent No. 3,239,345, e.g., zeranol, and compounds disclosed In U.S. Patent 
No. 4,036,979, e.g., sulbenox or peptides disclosed in U.S. Patent No. 
4,411,890. 

A still further use of the growth hormone secretogogues of this invention 
25 is in combination with other growth hormone secretogogues such as the 
growth hormone releasing peptides GHRP-6, GHRP-1 as described In U.S. 
Patent Nos. 4,411,690 and publications WO 69/07110, WO 89/07111 and B- 
HT920 as well as hexaretin and the newly discovered GHRP-2 as described in 
WO 93/04081 or growth hormone releasing hormone (GHRH, also designated 
30 QRF) and its analogs or growth hormone and Its analogs or somatomedins 
Including IGF-t and IGF-2 or ^-adrenergic agonists such as clonldine or 
serotonin 5HTID agonists such as sumKripten or agents which inhibit 
somatostatin or its release such as physostigmine and pyridostigmine. 

As is well known to those skilled in the art the known and potential uses 
35 of growth hormone are varied and multitudinous. See "Human Growth 

Hormone", Strobel and Thomas, Pharmacological Reviews 4& pg. 1-34 (1994) 
which describes possible use of growth hormone. Thus, the administration of 
the compounds of this Invention for purposes of stimulating the release of 



Printed from Mimosa 10/14/1997 13:38:39 page -20- 



WO 96/35713 



PCT/IB9Sm0333 



-19- 

endogenous growth hormone can have the same effects or uses as growth 
hormone Itself. These varied uses of growth hormone may be summarized as 
follows: stimulating growth hormone release in elderly humans; treating 
growth hormone deficient adults; prevention of catabolic side effects of 

5 glucocorticoids, treatment of osteoporosis, stimulation of the Immune system, 
acceleration of wound healing, accelerating bone fracture repair, treatment of 
growth retardation, treating acute or chronic renal failure or insufficiency, 
treatment of physiological short stature, including growth hormone deficient 
children, treating short stature associated with chronic Illness, treatment of 

10 obesity, treating growth retardation associated with Prader-WBII syndrome and 
Turner's syndrome; accelerating the recovery and reducing hospitalization of 
bum patients or following major surgery such as gastrointestinal surgery; 
treatment of intrauterine growth retardation, skeletal dysplasia, 
hypercortisonism and Cushings syndrome; replacement of growth hormone in 

15 stressed patients; treatment of osteochondrodysptaslas, Noonans syndrome, 
sleep disorders, Alzheimer's disease, delayed wound healing, and 
psychosocial deprivation; treatment of pulmonary dysfunction and ventilator 
dependency; attenuation of protein catabolic response after a major operation; 
treating malabsorption syndromes, reducing cachexia and protein loss due to 

20 chronic illness such as cancer or AIDS; accelerating weight gain and protein 
accretion in patients on TPN (total parenteral nutrition); treatment of 
hyperinsullnemla including nesidioblastosis; adjuvant treatment for ovulation 
Induction and to prevent and treat gastric ami duodenal ulcers; to stimulate 
thymic development and prevent for age-related decline of thymic function; 

25 adjunctive therapy for patients on chronic hemodialysis; treatment of 
immunosuppressed patients and to enhance antibody response following 
vaccination; improvement in muscle strength,, mobility, maintenance of skin 
thickness, metabolic homeostasis, renal homeostasis in the frail elderly; 
stimulation of osteoblasts, bone remodeling, and cartilage growth; treatment of 

30 neurological diseases such as peripheral and drug induced neuropathy, 
GuilBan-Barre Syndrome, amyotrophic lateral sclerosis, multiple sclerosis, 
cerebrovascular accidents and de myelinating diseases; stimulation of the 
immune system in companion animals and treatment of disorders of aging in 
companion animals; growth promotant in livestock; and stimulation of wool 

35 growth in sheep. 

It will be known to those skilled In the art that there are numerous 
compounds now being used in an effort to treat the diseases or therapeutic 
indications enumerated above. Combinations of these therapeutic agents 
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some of which have also been mentioned above with the growth promotant, 
anabolic and desirable properties of these various therapeutic agents. In these 
combinations, the therapeutic agents and the growth hormone secretagogues 
of this invention may be independently present in dose ranges from one one- 

S hundredth to one times the dose levels which are effective when these 
compounds and secretagogues are used singly. 

Combined therapy to inhibit bone resorption, prevent osteoporosis and 
enhance the healing of bone fractures can be illustrated by combinations of 
bisphosphonates and the growth hormone secretagogues of this invention. 

10 the use of bisphosphonates for these utilities has been reviewed, for example, 
by Hamdy, NAT., Role of Bisphosphonates in Metabolic Bone Diseases. 
Trends in Endocrinol. Metab,, 1993. 4, 19-25. Bisphosphonates with these 
utilities include alendronate, tiludronate, dimethyl - APD, risedronate, 
etidronate, YM-175, ciodronate, pamldronate, and BM-210995. According to 

15 their potency, oral daily dosage levels of the blsphosphonate of between 0.1 
mg and 5 g and dally dosage levels of the growth hormone secretagogues of 
this Invention of between 0.01 mg/kg to 20 mg/kg of body weight are 
administered to patients to obtain effective treatment of osteoporosis. 

Compounds that have the ability to stimulate GH secretion from cultured 

20 rat pituitary cells are identified using the following protocol. . This test is also 
useful for comparison to standards to determine dosage levels. Cells are 
isolated from anterior pttultaries of 6-week old male Wistar rats following 
decapitation. Tissues are finely minced, then subjected to mechanical and 
enzymatic dispersion using 10 U/mL bacterial protease (EC 3.4.24.4, Sigma P- 

25 6141) in Hank's balanced salt solution without calcium or magnesium. The cell 
suspension is plated at 5x1 0 4 cells per square cm in 24-well Costar dishes 
and cultured for 3 days In Dutbecco's Modified Eagles Medium (D-MEM) 
supplemented with 4.5 g/L glucose, 10% horse serum, 2J5% fetal bovine 
serum, non-essential amino acids, 100 U/mL nystatin and 50 mg/mL 

30 gentamydn sulfate. 

Just prior to beginning the assay, culture wells are rinsed twice, then 
equilibrated for 30 minutes in release medium (D-MEM buffered with 25 mM 
Hepes, pH 7.4 and containing 0.5% bovine serum albumin at 37°C. Test 
compounds are dissolved in DMSO, then diluted Into pre-warmed release 

35 medium. The assay is Initiated by adding 1 mL of release medium (with test 
compounds) to each culture well. Incubation is carried out at 37°C for 15 
minutes, then terminated by removal of the culture medium, which is 
centiifuged at 2000 x g for 15 minutes to remove cellular materia) before being 
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assayed for rat growth hormone by a radioimmunoassay procedure using 
reagents provided by A.F. Parlow (Harbor-UCLA Medical Center, Torrance, 
CA). Active compounds typically stimulate growth hormone release by 3-4 fold. 
Nonpeptidyl QH secretogogues are shown to mimic growth hormone 

5 releasing peptides based on one or more of the following criteria: synergistic 
stimulation of QH release when added together with GHRH, inability to further 
increase QH secretion by GHRP-6, sensitivity to protein kinase C inhibitors, 
and selective stimulation of bfphasic calcium flux in GH-containfng cells. 

The compounds of this invention can be administered by oral, parenteral 

10 (e.g., intramuscular, intraperitoneal, intravenous or subcutaneous Injection, or 
implant), nasal, vaginal, rectal, sublingual, or topical routes of administration 
and can be formulated with pharmaceutical^ acceptable carriers to provide 
dosage forms appropriate for each route of administration. 

Solid dosage forms for oral administration include capsules, tablets, 

15 pills, powders and granules. In such solid dosage forms, the active compound 
is admixed with at least one Inert pharmaceutical acceptable carrier such as 
sucrose, lactose, or starch. Such dosage forms can also comprise, as is 
normal practice, additional substances other than such inert diluents, e.g., 
lubricating agents such as magnesium stearate. In the case of capsules, 

20 tablets and pills, the dosage forms may also comprise buffering agents. 
Tablets and pflte can additionally be prepared with enteric coalings. 

Liquid dosage forms for oral administration include pharmaceutical^ 
acceptable emulsions, solutions, suspensions, syrups, the elixirs containing 
inert effluents commonly used in the art, such as water. Besides such inert 

25 diluents, compositions can also include adjuvants, such as wetting agents, 
emulsifying and suspending agents, and sweetening, flavoring and perfuming 
agents. 

Preparations according to this invention for parenteral administration 
include sterile aqueous or non-aqueous solutions, suspensions, or emulsions. 

30 Examples of non-aqueous solvents or vehicles are propylene glycol, 

polyethylene glycol, vegetable oils, such as olive oil and com oil, gelatin, and 
Injectable organic esters such as ethyl oieate. Such dosage forms may also 
contain adjuvants such as preserving, wetting, emulsifying, and dispersing 
agents. They may be sterilized by, for example, filtration through a bacteria- 

35 retaining filter, by Incorporating sterilizing agents into the compositions, by 
irradiating the compositions, or by heating the compositions. They can also be 
manufactured in the form of sterile solid compositions which can be dissolved 
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in sterile water, or some other sterile Injectable medium Immediately before 
use. 

Compositions for rectal or vaginal administration are preferably 
suppositories which may contain, in addition to the active substance, excipients 
5 such as coca butter or a suppository wax. 

Compositions for nasal or sublingual administration are also prepared 
with standard excipients well known in the art 

The dosage of active ingredent in the compositions of this Invention 
may be varied; however, it is necessary that the amount of the active ingredient 
10 be such that a suitable dosage form Is obtained. The selected dosage 
depends upon the desired therapeutic effect, on the route of administration, 
and on the duration of the treatment Generally, dosage levels of between 
0.0001 to 100 mg/kg of body weight dally are administered to patients and 
animals, e.g., mammals, to obtain effective release of growth hormone* 
15 A preferred dosage range is 0.01 to 5.0 mg/kg of body weight dally. 

The following structures prepared In the Examples indicated exemplify 
the nomenclature used In this document 

rR^g-fg-f 2-Amlno-2-mBthv1-prDDiQnvlaminoW3-( 1 H-lrvlol-3-vn-oropIri nv >]. 
20 1^^.4>tetrahydro^soaulTOline^carbox>4ic ad J ethylamrde hydrochloride 
Example 26 



25 
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fffl-Piperidine-4-carbQXvtic add H-naphthalsn-2-vlmBt hv1-2-oxo-2-f5-ftolu9ne- 

4-sutfonvlamlnoV1.3-dihvrifp.isolndo»-g.y n^thy»-aiiiid9 
Example 83 



5 



10 




f R VN41-T4-fAcetvl-0henvl-amino^- D i D eridin B .l-carfaon^-2.nH-i n d O l^.vlW 
ethvn-2-amlno-<sobutvmmlda 

15 Example 34 



20 




25 ffi^2-Amino-N.f1-f1H-lridol.3.vlmethvl\-2.oxo-2.f4-Dh6nv^4-fpyrrondln6-1- 

ga^wnvn-plperidln-1-Yn-elhvlHfiQtJMtvfa.mltfe 

Example 46 




35 
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2-AminfvNI-{1-mVbenzvloxvm^^ 

tensPimMwoH-vll-pippr^^ 
Example 1 



10 



15 



V 



(Rl2-AminrvN-f2-MH-lndot^-vlM-^^^^ 

dihvdro-1H-lsoaulno»ine-2-carfaQnyl>-ethylWsobiJtvrarn?de 
Example 29 



20 
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f m-fl-Aminn-N-f 1 .( 1 H.indQl-3-^mBthvH-2-oxo.2-f4-f2-nheny<-b ergolnHda2Ql-1 • 
y|>.DloBridIn-1.vn-Bthvn.3.mflthyl.butyrHnilflfl 

Example 91 

5 ,<^\ 

^ k 'I 

o " 



The preparation of the compounds of Formula I of the present Invention 
can be carried out In sequential or convergent synthetic routes. Syntheses 

15 detailing the preparation of the compounds of Formula I in a sequential manner 
are presented in the following reaction schemes. 

Many protected amino acid derivatives are commercially available, 
where the protecting groups P are, for example, BOC, CBZ, FMOC, benzyl or 
ethoxycarbonyl groups. Other protected amino acid derivatives can be 

20 prepared by literature methods. Some substituted pyrrolidines, piperkfines 
and tetrahydrdsoquinolines are commercially available, and many other 
pyrrolidines, ^substituted piperidines, and 1,2,3,4-tetrahydroisoquinoBnes are 
known in the literature. Various phenyl or heteroaryl substituted piperidines 
and 1,2,3,4-tetrahydroisoquinolines can be prepared following literature 

25 methods Using derivatized phenyl and heteroaryl Intermediates. Alternatively 
the phenyl or heteroaryl rings of such compounds can be derivatized by 
standard means, such as halogenatton, nitration, suffonylation etc. 

Many of the schemes illustrated below describe compounds which 
contain protecting groups P. Benzyloxycarbonyl groups can be removed by a 

30 number of methods including, catalytic hydrogenation with hydrogen in the 
presence of a palladium or platinum catalyst in a protic solvent such as 
methanol. Preferred catalysts are palladium hydroxide on carbon or palladium 
on carbon. Hydrogen pressures from 1-1000 psl may be employed; pressures 
from 10 to 70 psi are preferred. Alternatively, the benzyloxycarbonyl group can 

35 be removed by transfer hydrogenation. 

Removal of BOC protecting groups can be carried out using a strong 
acid such as trifiuoroacetic acid or hydrochloric acid with or without the 
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presence of a oosolvent such as dichloromethane or methanol at a 
temperature of about -30 to 70°C t preferably about -5 to about 35°C. 

Benzyl esters of amines can be removed by a number of methods 
including, catalytic hydrogenation with hydrogen in the presence of a 
5 palladium catalyst in a protic solvent such as methanol. Hydrogen pressures 
from 1-1000 psi may be employed; pressures from 10 to 70 pel are preferred. 
The addition and removal of these and other protecting groups is discussed by 
T. Greene in Protective Groups In Organic Synthesis, John Wiley & Sons, New 
York, 1981. 
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35 The protected amino add derivatives 1 are in many cases commercially 
available, where the protecting group P is, for example, BOC or CBZ groups. 
Other amino acids can be prepared by literature methods. 
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As illustrated in Scheme 1 , coupling of amines of formula 2 with 
protected amino acids of formula 1, where P is a suitable protecting group, is 
conveniently carried out in an inert solvent such as dichioromethane or DMF by 
- a coupling reagent such as EDC or DCC in the presence of HOBT. In the case 

5 where the amine is present as the hydrochloride salt, It is preferable to add one 
equivalent of a suitable base such as triethytamine to the reaction mixture/ 
Alternatively, the coupling can be effected with a coupling reagent such as 
BOP in an inert solvent such as methanol. Such coupling reactions are 
generally conducted at temperatures of about -30 to about 80°C, preferably 0 

10 to about 25°C. For a cDscussion of other conditions used for coupling peptides 
see Houben-Weyt, Vol. XV, part II, E. Wunsch, Ed., George Thelme Veriag, 
1974, Stuttgart Separation of unwanted side products and purification of 
intermediates is achieved by chromatography on silica gel, employing flash 
chromatography (W. C. Still, M. Kahn and A. Mitra, J. Org. Chem. 43 2923 

15 1 978), by crystallization, or by trituration. 

Transformation of 3 Into intermediates of formula 4 can be carried out by 
removal of the protecting group P as described above. Coupling of 
Intermediates of formula 4 to amino acids of formula 5 can be effected as 
described above to give intermediates of formula 6. Deprotection of the amine 

20 6 gives compounds of formula 7. 
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Alternatively, compounds of formula 7 can be prepared by a convergent 
route as shown in Scheme 2. Intermediate esters of formula 8 can be prepared 
by treating amino acids 1, where P is a suitable protecting group, with a base 
such as potassium carbonate followed by an alky! halide such as iodomethane 

30 In a suitable solvent such as DMF. Deprotecflon of the amine transforms 8 Into 
8. Alternatively, many amino acids of formula 9 are commercially available* 
Intermediate 10 is generated by coupling 9 to amino acid 5. The ester of 
Intermediate 10 can be converted to intermediate add 1 1 by a number of 
methods known in the art; for example, methyl and ethyl esters can be 

35 hydro lyzed with lithium hydroxide In a protic solvent such as aqueous 

methanol or aqueous THF at a temperature of about -20 to 120°C t preferably 
about 20 to 70°C. In addition, removal of a benzyl group can be accomplished 
by a number of reductive methods including hydrogenation In the presence of 



Printed from Mimosa 10/14/1997 13:38:39 page -31- 



WO 96/35713 PCT/B95/00333 

-30- 

platinum or palladium catalyst In a proiic solvent such as methanol. Acid 1 1 
can then be coupled to amine 2 to give intermediates of formula 6. 
Transformation of 6 to 7 can be achieved by removal of the protecting group P. 

5 SCHEME 3 
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Compounds of formula 6 where R ■ CH2COOR, can be converted to 
Intermediate acids of formula 13 by any of the methods outlined in Scheme 2. 
Coupling the add 13 to amine 147 generates the intermediates of formula 14 
as illustrated in Scheme 3. Transformation of 14 to 15 can be achieved by 
35 removal of the protecting group P. 
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As shown in Scheme 4, compounds of formula 18 can be prepared by 
treating 2-nitrobenzaldehydes of formula 16 with amines of formula 17 in the 
presence of a suitable reducing agent which include alkali metal borohydrides 

30 and cyanoborohydrides. The preferred reducing agent is sodium 

cyanoborohydride. Sodium borohydrlde and sodium triacetoxyborohydrtde 
. may also be used. For a general review of reductive arrt nations see R F. 
Borch, AtdricMmtea Acta, 8, 3-10 (1975). The nitro group of compound 18 can 
be reduced by a number of methods including hydrogenation with a catalyst 

35 such as patladium in a protic solvent such as methanol to give compounds of 
formula 19. CycUzatlon of thB diamine with N.N'-carbonyldiimidazole (COI) or 
other phosgene equivalents generates compounds of formula 20. Removal of 
the protecting group transforms 20 into 12. 
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As shown in Scheme 5. compounds of formula 23 can be prepared by 
treating 2-nitroaniiInes of formula 21 , where X=N or C, with N-protected 
piperidones of formula 22 in the presence of a hydride reducing agent such as 
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sodium borohydride. Alternatively intermediates of formula 23 can be 
prepared by heating a protected 4-aminopiperidine 17 and a compound of 
formula 30, where X=N or C, fn a solvent such as ethanol or DMF in the 
presence of an acid acceptor such as triethyiamlne or potassium carbonate. 

5 The nttro group of formula 23 can be reduced by a number of methods 

including hydrogenation wfth a catalyst such as palladium In a solvent such as 
methanollc HCI to give compounds of formula 24. Cydizatlon with CDI or other 
phosgene equivalents produces the benzlmldazofinones of formula 25. 
Transformation of 25 Into 26 can be achieved by removal of the protecting 

10 group P. 
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As shown in Scheme 6, the benzlmldazolinones of formula 26 can also 
be prepared by treating 2-anthraniIic acids of formula 27 with N-protected 
pipendones of formula 22 in the presence of a hydride reducing agent such as 
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sodium cyanoborohydride to give compounds of formula 28. The acid of 
formula 28 can then be treated with diphenylphosphoryi azlde to give the aroyi 
azide of formula 29. Heating 29 in xylene produces the benamidazolinones of 
. formula 30. Transformation of 30 Into 26 can be achieved by removal of the 
5 protecting group P. 
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Compounds of formula 33 can be prepared by treating a 4-plperidone of 
formula 22, where P is a protecting group such as benzyl, with a primary 
(R2=H) or secondary amine of formula 147 in the presence of a hydride 
reducing agent such as sodium cyanoborohydride as shown in Scheme 7. 

5 Compounds of formula 33 can either be deprotected by conventional means to 
give compounds of formula 34, or In the case where R2a=H, the amine can be 
coupled to a carboxylic acid of formula 35 using a coupling agent such as EDC 
in the presence of HOST in an Inert solvent such as dichloromethane to give 
compounds of formula 36. Subsequent removal of the protecting group 

10 generates compounds of formula 37. Alternatively, 33 can be treated with an 
aryl or alkyl sulfonyl chloride 38 in the presence of an acid scavenger to 
generate the sulfonamide 39. Transformation of 39 Into 40 proceeds by 
removal of the protecting group. 

SCHEMES 



20 
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As illustrated in Scheme 8 V piperidinols of formula 41 can be prepared 
25 by treating a suitably protected 4-piperidone of formula 22 with organometalltes 
of formula YU or YMgX or YZnX where X» CI, Br, or I in aprotlc solvents such 
as tetrahydrofuran or diethyl ether at temperatures at or below 0°C. 
Intermediates of formula 41 can then be deprotected to give compounds of 
formula 42. 



Printed from Mimosa 10/14/1997 13:38:39 page -37- 



WO 96/35713 PCTOB95/00333 

-36- 

SCHEME 9 



P 

RO^^a a rooc^at 
o • - ^ 



0 



43 I 

P 

10 45 



30 



P p 



46 



47 48 



20 Treating a methyl arylacetate 43 and a protected bls(chtoroethyl)amlne 

44 (Bercz and ice; J. Pharm. Sci. 1972 61 pp 1316-1317) with two equivalents 
of a base such as lithium diisopropytamide in a solvent such as THF generates 
the piperidlne ester 45 as shown in Scheme 9. The ester can then be 
hydroJyzed under mild basic conditions to give Intermediates of formula 46. 

25 The resulting add can then be coupled to amines of formula 147 to give 
4.4 , di8Ubstttuted piperidines of formula 47. Deprotection of the amine 
generates compounds of formula 48. 
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As illustrated in Scheme 10, compounds of formula 50 can be prepared 
by treating a 4-piperidone of formula 22, with equlmolar amounts of potassium 
cyanide and a primary or secondary amine hydrochloride In aqueous ethanol 
to give intermediates of formula 49. Intermediates of formula 49 can then be 
5 deprotected to give compounds of formula 50. 

SCHEME 11 




15 Treating an aryt nitrOe of formula 51 with intermediate 44 with two 

equivalents of a base such as sodium amide in a suitable solvent such as 
DMSO generates the 4,4'dlsubstituted plpertdines of formula 52. Subsequent 
deprotection of the plperidine amine gives rise to compounds of formula 53 as 
shown In Scheme 11. 

20 

SCHEME 12 
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The nitrile group of 52 can be reduced by a number of methods (March, 
J., Advanced Org. Chem.; Reactions, Mechanisms, and Structure, John Wiley & 
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. Sons, New York, 1985), including lithium aluminum hydride to give the primary 
amine of compound 54. Intermediate 54 can then be coupled to acids of 
formula 35 as outlined In Scheme 12 to give compounds of formula 55. 
Subsequent deprotection of the piperidme amine gives compounds of formula 
5 56. 

SCHEME 13 
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The nitrite 52 can also be converted to an ester as described in Scheme 
13 by heating intermediate 52 with concentrated sulfuric acid and a small 
amount of water to temperatures around 150°C, followed by heating the 
mixture in an alcohol solvent to temperatures* around 125°C. Deprotection of 

5 the plperidine amine 57 generates compounds of formula 58. Alternatively, the 
nltrile can be hydrolyzed to the amide 161 using a number of methods known 
in the literature (March, J., Advanced Org. Chem.; Reactions, Mechanisms, and 
Structure, p. 788, John Wiley & Sons, New York, 1985); for example, heating 
the amide in concentrated sulfuric acid to temperatures around 100-150°C will 

10 convert the nltrile to the amide as will treating the nltrile with hydrogen peroxide 
and sodium hydroxide in aqueous acetone. Transformation of 161 to 162 
proceeds by removal of the protecting group. 

SCHEME 14 
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Many 1^3,4-tetrahydroisoquinolines and substituted 1 A3,4- 
tetrahydroisoquinolrnes can be prepared by methods described in the literature 
(R. Adams, Org. Reactions vol. VI; pp 74-206, John Wiley & Sons, New York, 
NY 1964). As illustrated in Scheme 14, treating an amine of formula 59, such 

25 as 1,2,3,4-tetrahydroisoqulnoline, with potassium nitrate in concentrated 
sulfuric acid at temperatures below 5°C generates the nttro amine of formula 
60. Reduction of the nitro functionality to the corresponding amine using Iron 
powder and ammonium chloride in refluxing aqueous ethanol is one of many 
suitable literature procedures (see March, J., p. 1103-4, Advanced Org. Chem.; 

30 Reactions, Mechanisms, and Structure, John Wiley & Sons, New York, 1985) 
for carrying out this transformation to generate compounds of formula 61. 
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As described in Scheme 1 5. the B-phenethylamide of compound 63 can 
be prepared by treating 4-bfomophenethylamlne, 62, with ethyl formate. 

20 Treating intermediate 63 with polyphosphoric acicfand phosphorous pentoxide 
in a Bischler-Napleralski cyclodehyd ration produces the 7-bromo-3,4~ 
dihydroisoquinoline 64. Sodium borohydride reduction of the hydrochloride 
sart of compound 64 in water produces the 7-bromo-1 ,2,3,4- 
tetrahydrolsoquinoline 65. Following the method outlined in Scheme 14, 

25 nitration of T-bromo-l^.^etrahydrojsoquInollne generates intermediate 66. 
Protection of the tetrahydroisoqulnoflne amine 66 with a suitable protecting 
group P, such as tert-butoxycarbonyl, can be achieved by methods known to 
those skilled In the art and produces intermediates of formula 67. Reduction of 
the nltro group and dehalogenation can be accomplished by hydrogenation 

30 using a catalyst such as palladium In a solvent such as acetic add with 
ammonium acetate as a buffer and gives compounds of formula 68. 



Printed from Mimosa 10/14/1997 13:38:39 page -42- 



WO 96/35713 PCTOB95/00333 



-41- 

SCHEME 16 




Treating the amines of formula 68 with an isocyanate of formula 69 gives 
the urea of formula 70 as Illustrated In Scheme 16. Alternatively the amine 68 
20 can be functionalized with an acid chloride or acid to give the amide of formula 
72, a sulfonyl chloride of formula 38 to give the sulfonamide 74, or a ketone of 
formula 154 and a reducing agent to give the amine of formula 155! The 
resulting amines can be deprotected to give intermediates 71, 73, 75 and 156 
respectively. 

25 
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The synthesis of 6-, 7-, and 8-methoxy substituted 1 ,2,3,4- 
35 tetrahydrolsoquinolines is described by Sail and GrunewaJd in J. Med. Chem. 
30, 1987 pp 2208-2216. The methoxy group can be removed by a number of 
methods; for example, refluxlng compounds of formula 76 with 48% HBr 
generates compounds of formula 77 as shown In Scheme 17. 
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Treating compound of formula 7B, where P is a suitable protecting 
group, with pyridine and triflic anhydride in a suitable solvent such as 
dichloromethane generates the triflate of formula 79 as shown in Scheme 18. 

5 The triflate can then be carbonylated with carbon monoxide and a catalyst such 
as palladium acetate in the presence of a base such as triethylamine and a 
llgand such as 1,3-bis(diphenylphospNne)propane In an alcohol solvent such 
as methanol to generate the ester of formula 80. The ester can then be 
hydrolyzed by a number of different methods to give the acid of formula 81. 

10 The acid can then be coupled to amines of formula 147 to give compounds of 
formula 82. Subsequent deprotecfion of the amine generates compounds of 
formula 83. Alternatively, compound of formula 80 can be deprotected to give 
intermediate 165. The amine can then be coupled to acids of formula 11 to 
give compounds of formula 166. Subsequent deproteotion of the amine 

15 generates intermediate 167. Hydrolysis of the ester transforms 167 Into 168. 

SCHEME 19 




Alternatively, as shown in Scheme 19, the triflate of formula 79 can 
undergo a biaryl cross-coupling reaction with a suitable nucleophfle such as 
an aryiboronic acid or aryt zincate 86 (where M ° metal) in the presence of a 
35 catalyst such as tetraWs (triphenylphosphine) palladium (0) and potassium 
carbonate In toluene and aqueous ethano) to give the Intermediate of formula 
84. Deproteotion of the isoquinoline amine transforms 84 to 85. 
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As shown in Scheme 20, the boroalc acid of formula SB can be prepared 
by treating a suitably protected aniline 87 with t-butyfflthfum and trimethyfborate 
at temperatures near '7B°C. Intermediate 88 can then be coupled to triflate 79 
35 using conditions defined in Scheme 19 to give 89. The aniline protecting 
group can then be selectively removed, and the resulting amine 90 treated with 
an isocyanate 69 and a suitable base to give the urea of formula 91. 
Deprotection of the amine transforms 91 to 92. Alternatively, the amine of 
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formula 90 can also be sulfonytated wtth a sulfonyl chloride in the presence of 
an acid scavenger to give compounds of formula 93. DeprotecHon of the 
amine transforms 93 to 94. Acylation of 90 with a carboxyiic acid 35 using a 
coupling agent such as EDO in the presence of HOBT in an inert solvent such 
5 as DMF gives the compound of formula 95. Deprotection of the amine 
transforms 95 to 96. 



SCHEME 21 
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As illustrated in Scheme 21, phthalimides of formula 99 can be prepared 
from 4-aminopyridines 97 and phthalic anhydride 98 as described by Ciganek 
et aL U.S. Pat Appl. 92/876542. The pyridine ring of 99 can be reduced by a 
number of methods including hydrogenation in the presence of a platinum 

5 catalyst in a solvent such as methanolic HCI to give the piperidine ring of 
formula 157. Alternatively, quatemization of the pyridine ring with benzyl 
bromide in ethanol leads to the quaternary salt 100. The pyridine ring can then 
be reduced by a number of methods including hydrogenation in the presence 
• of a platinum catalyst In glacial acetic acid or methanol to give 101 . Many other 

10 anhydrides are commercially available and one skilled in the art can apply 
such chemistry to these compounds. 

Addition of organometaflics such as R(J or RMgX where X=Cf, Br, or I to 
compounds of formula 101 followed by hydrolysis produces compounds of 
formula 1 02. Deprotection of the piperidine amine transforms 1 02 to 1 03. 

15 Compounds of formula 101 can be converted to compounds of formula 

1 04 with hydride reducing agents such as sodium borohydride in methanol, or 
lithium borohydride in an aprotic solvent such as THF. Phthalimides may also 
be reduced to compounds of type 104 with zinc in acetic add. Deprotection of 
the piperidine ring transforms 104 to 105. 

20 Compounds of formula 104 can be treated with a base such as sodium 

hydride in appropriate solvents such as tetrahydnofuran, or metal alkoxides 
such as sodium methoxlde in alcohol solvents such as methanol, followed by 
. addition of an alkylating agent to gave compounds of formula 106. 
Alternatively, such compounds can be prepared by treating compounds of 

25 formula 1 04 with an alcohol In the presence of an add such as hydrochloric or 
methanesulfonic at temperatures of about 0-100°C. Deprotection of the 
piperidine ring transforms 106 Into 107. 

Treating compounds of formula 101 or 104 with zinc In acetic acid or tin 
in acetic acid In the presence of hydrochloric add generates intermediates of 

30 formula 108. Deprotection of the amine transforms 108 to 109. 
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SCHEME 22 




Treating 1 1 0 with one equivalent of a base such as potassium tert- 
butoxide in a solvent such as THF V followed by addition of 111 and then by a 
second equivalent of base generates intermediate of formula 112 as illustrated 
35 In Scheme 22. Conversion of 112 to 113 can be accomplished by a number of 
methods, including hydrogenation with a catalyst such as palladium in a 
mixture of ethanol and aqueous HCI. Alternatively, the ester of 112 can be 
deprotected to give the intermediate acid 158. The acid 156 can be coupled to 
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amine 147 to give the amide of formula 159. Conversion of 159 to 160 can be 
accomplished by a number of methods including hydrogenation with a catalyst 
such as platinum in methaholic HCi. 

SCHEME 23 
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As Illustrated In Scheme 23, a differentially protected 3-amlnopyrroIidine 
of formula 114 is selectively deprotected at the 3-amino position to give 
intermediate 115. The amine can then be sulfonytated with a sutfonyl chloride 
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38 in the presence of an acid scavenger In a solvent such as dlchloromethane 
to give 1 16. Alternatively, the amine can be coupled to acid 35 as above to 
give 117. Deprotection of the pyrrolidine nitrogen of 116 and 117 generates 
compounds of formula 1 1 8 and 1 19 respectively. 

SCHEME 25 



10 



126 



127 



15 



20 



25 



30 



35 



129 

R O R 
R-j-L-U-A-N-P 

r 

(CH2) m 



R 0 R ' R 0 R 

R+L-U-A-N-P R+L-^A-N-P 



130 86 
SB 



R O R 
R-J-L-B-A-N-P 

CO 
i 




132 



N-SOR 



11 




CO 
i 

^CH2)m 

} 

130 

R O R R 0 R 

Rl-f-L-U-A-N-P R«4-l-"-A-N-H 
CO CO 

K 




131 „' 



O 




133 N-H, 



H 



R O R 
R-f-L-L-A-N-H 

CO 

i 

M 




134 N-SOR 
R 



Printed from Mimosa 10/14/1997 13:3839 page -51 



WO 96/35713 



PCI7IB9S/00333 



-50- 

As shown In Scheme 25, fsolndolines of formula 129 can be prepared 
from 126 by radical bromlnaiion using a suitable source of bromine radical 
such as N-bromosuccinimide and a suitable radical Initiator such as AIBN (2,2- 
azobis(isobutyionitrile) tn an Inert solvent such as carbon tetrachloride to 

5 produce intermediates 127. The dibromide can then be treated with a suitably 
protected primary amine such as benzylamlne In aqueous acetone using a 
base such as sodium carbonate to give compounds of formula 128. 
Deprotection of the amine and nitro reduction to give 129 can be accomplished 
by hydrogenatlon with hydrogen in a proGc solvent such as ethanol using a 

10 catalyst such as palladium. The coupDng of Intermediate 129 to acid 1 1 gives 
130. The free amine can then be acyiated or suHonylated by methods 
mentioned above to give 131 and 132. Transformation of 131 Into 133 and 
132 Into 134 can be accomplished by removal of the protecting group P. 

ic SCHEME 26 
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As shown in Scheme 26, an N-protected 4-hydroxypiperidtne 142 can 
be treated with methanesulfonyi chloride In the presence of a base such as 
triethylamine In an inert solvent such as methylene chloride to give the 
35 Intermediate mesylate of formula 143. The mesylate can then be displaced 
with an imidazo[4,5-b]pyridine of formula 135 (for example, see Carplno etal. 9 
Blorg. & Med. Cham. Lett 1994 4, pp 93-98 and references cited within) using 
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a base such as sodium hydride in a solvent such as DMF or dioxane to give 
144. Deprotection of the amine transforms 144 into 145. 



SCHEME 27 

5 




25 140 



Benzisoxazoles of formula 136 can be prepared as described by 
Villabolos et al. t J, Med. Chem. 1994 37 pp 2721-2724. The amine 136 can 
be coupled to acids of formula 35 as illustrated in Scheme 27 to give 
30 intermediates 137. Deprotection of the plperidine amine gives 138. 

Alternatively the amine 136 can be sulfonylated to give 139. Deprotection of 
the amine generates compounds of formula 140. 
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SCHEME28 



5 



10 




5 146 11 



Esters of formula 146 can be prepared by treating an acid of formula 5 
15 with hydroxysucdnlmide In the presence of a coupling agent such as EDO fn 
an inert solvent such as methylene chloride as Illustrated in Scheme 28. 
Treating the ester with an amino add of formula 1 in a solvent such as DMF fn 
the presence of a base such as diisopropylethylairilne produces 11. 

on SCHEME 29 
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The preparation of compounds of formula 148 has been described by 
Blank etal., J. Med. Chem. 1980 23 pp 837-840. Treating the sulfonyl chloride 
148 with a phenol of formula 149 and a base such as potassium carbonate in a 
polar solvent such as acetonitrile or acetone generates intermediates of 
5 formula 150. Deprotecfon of the amine transforms 150 Into 151. Alternatively 
the sulfonyl chloride can be treated with an amine 147 in the presence of an 
acid scavenger such as triethylamlne in an inert solvent such as 
dichloromethane to give the sulfonamide of formula 152. Deprotection of the 
tetrahydroisoquinoline amine transforms 152 into 153. 

10 

SCHEME 30 

O 



15 




169 171 172 

20 

As illustrated in Scheme 30, treating an indole of formula 159 with a 
base such as methoxide ton in a solvent such as methanol, followed by 
addition of a ketone of formula 170 produces Intermediates of formula 171. 
Conversion of 171 to 172 can be accomplished by a number of reductive 
25 methods including hydrogenation in the presence of a protic solvent such as 
ethanol using a catalyst such as palladium. 

SCHEME 31 
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As shown In Scheme 31, treating an amine of formula 24 with three 
equivalents of anhydride 173, neat, at temperatures near or around 160°C 
overnight, followed by decomposition of excess anhydride with a base such as 
S sodium hydroxide generates compounds of formula 174. Deprotection of the 
amine transforms 174 into 190. 

SCHEME 32 



10 



15 




175 176 177 



As illustrated In Scheme 32, allegation of the diphenyloxazinone of 
formula 175 with cinnamyl bromide in the presence of sodium 
bls(trimeihyteflyl)amide generates 176 which is then converted to the desired 
25 (D)-2-amino-5-phenyiperrtanolc acid 177 by removing the protecting group and 
hydrogenation over a PdCfe catalyst 
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SCHEME 33 




Compounds of formula 179 can be prepared by treating an Indole of 
formula 17B with benzoyl chloride In pyridine as Illustrated in Scheme 33. 
Subsequent heating of 179 with, dibenzylamine and a catalyst such as 
palladium on carbon at temperatures at or near 21 0°C In a solvent such as 
35 dlphenyl ether generates the Intermediate of formula 180. The indole nitrogen 
can be alkylated by treating 180 with cuprous bromide and bromobenzene in 
the presence of a base such as potassium carbonate in a suitable solvent such 
as N-methylpyrrolidine at reflux overnight to give intermediates of formula 181 . 
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Quatemization of the pyridine nitrogen can be accomplished by treating 181 
witt) benzyl bromide in a solvent such as benzene at refluxing temperatures to 
give intermediates of formula 192. Treating 192 with excess sodium 
borohydride in methanol generates the tBtrahydropyridlne 182. Hydrogenation 
of 182 wfth hydrogen in a solvent such as ethanol using a catalyst such as 
palladium produces the plperldlne of formula 183. 

SCHEME 34 



10 



15 



20 



25 




do 




35 



Compound of formula 185 Is prepared by refluxing a mixture of 184 in 
acetic anhydride for several hours. The acid chloride can be prepared by 
treating 185 with either thionyl chloride or oxalyt chloride to give intermediates 
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of formula 191 . Friedel-Crafts acylation of m-difluorobenzene with 19t tn the 
presence of aluminum chloride as a catalyst produces 186. Removal of the 
acetyl protecting group can be accomplished by heating 186 in a mixture of 
concentrated HCl and glacial acetic acid to give intermediate of formula 187. 
The oxlme 1 88 can then be prepared by refluxing 187 with trlethylamine and 
hydroxyiamine hydrochloride in ethanol for several hours. Refluxing the oxlme 
fn 50% NaOH produces the benzoisoxazole 1B9. 

SCHEME 35 



10 



15 



20 



25 



•HQ 




196 



As shown In Scheme 35, compounds of formula 193 can be prepared by 
treating anilines of formula 194 with N-protected piperidones of formula 22 in 

30 the presence of a hydride reducing agent such as sodium 

triacetoxyborohydride in a solvent such as acetic acid which contains an 
excess of sodium sulfate. Treating compounds of formula 193 with 
chloroacetonltrile at temperatures at or near 0°C In the presence of a Lewis 
acid euch as boron trichloride followed by refluxing the mixture overnight and 

35 then treating the solution with 10% HCl and refluxing again for 0-5h produces 
intermediate of formula 195. Treating 195 with soCHum borohydride in a 
solvent such as ethanol generates the Indole of formula 196. Deprotection of 
the amine transforms 1 96 Into 1 97. 
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The following examples are provided for the purpose of further 
illustration only and are not intended to be limitations on the disclosed 
invention. 

General Experimental Procedures 

5 Amicon silica 30 uM, 60 A pore size, was used for column 

chromatography. Melting points were taken on a Buchl 510 apparatus and are 
uncorrected. Proton and carbon NMR spectra were recorded on a Varian XI- 
300, Bruker AC-300, or Backer AC-250 at 25 °C . Chemical shifts are 
expressed in parts per million downfield from trimethylsilane. Particle beam 

10 mass spectra (MS) were obtained on a Hewlett-Packard 5989A spectrometer 
using ammonia as the source of chemical ionization. For initial sample 
dissolution chloroform or methanol were employed. Liquid secondary ion 
mass spectra (LSIMS) were obtained on a Kratos Concept-1S high resolution 
spectrometer using cesium Ion bombardment on sample dissolved in a IS 

15 mixture of dfthloerythrttol and drthiothreitol or In a thlogtycerol matrix For Initial 
sample dissolution chloroform or methanol were employed. Reported data are 
sums of 3-20 scans calibrated against cesium iodide. TLC analyses were 
performed using E. Merck Kieselgel 60 F254 silica plates visualized (after 
edition with the indicated solvents)) by UV t iodine or by staining with 1 5% 

20 ethanolic phosphomotybdic add or eerie suffate/ammontum molybdate and 
heating on a hot plate. The terms "concentrated 1 ! and "coevaporated" refer to 
removal of solvent at water aspirator pressure on a rotary evaporator with a 
bath temperature of less than 40°C. 

General Procedure A (Peptide coupling using EDC). A 0.2-0.5 M 

25 solution of the primary amine (1.0 equivalent) in dichioromethane (or a primary 
amine hydrochloride and 1.0-1.3 equivalents of trlethylamlne) was treated 
sequentially with 1.0-12 equivalents of the carboxyiic acid coupling partner, 
1.5-1.8 equivalents hydroxybenzotriazole hydrate (HOBT), and 1.0-12 
equivalents (stolchiometrically equivalent to the quantity of carboxyiic acid) 1- 

30 (3-dimethylamlnopropyl>-3-ethylcarbodilmlde hydrochloride (EDC) and the 
mature was stirred overnight in an tee bath (the Ice bath was allowed to warm, 
thus the reaction mixture was typically held at 0-20 °C for 4-6 h and 20-25 °C , 
for the remaining period). The mixture was diluted with ethyl acetate or other 
solvent as specified, and the resulting mixture washed twice with 1N NaOH, 

35 twice with 1 N HCi (if the product is not basic), once with brine, dried over 
Na2S04> and concentrated giving the crude product which was purified as 
specified. The carboxyiic acid component could be used as the 
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dicydohexylamine salt in coupling to the primary amine or hydrochloride of the 
latter; in this case no trf elhylamine was employed. 

General Procedure B. (Cleavage of a t-Boc-protected Amine using 
TFA). Cold trifluoroacetic acid (usually 0-1 0°C) was added to the t-Boc amine 

5 (typically 10 mL per mmol amine) neat or dissolved in a minimum volume of 
CH2CI2 and the resulting solution was stirred at 0°C for 0»25-2h (the time 
required for complete disappearance of the starting material to a more polar 
product as judged by TLC). The resulting solution or suspension was 
concentrated, and the residue coevaporated several times with added 

10 methylene chloride. The residue was then dissolved in ethyl acetate and 
washed twice with IN NaOH and once with brine. The organic phase was then 
dried over Na2S04 and evaporated to give the free amine which was used 
without further purification or purified as specified. 

General Procedure C. (Cleavage of a t-Boc-protected Amine and HO 

15 salt exchange). Cold trifluoroacetic add (usually 0-10°C) was added to the t- 
Boc amine (typically 10 mL per mmol amine) and the resulting solution was 
stirred at 0°C for 0.25-2 h (the time required for complete disappearance of the 
starting material to a more polar product as Judged by TLC). The resulting 
solution or suspension was concentrated, the residue coevaporated several 

20 times with added methylene chloride and then dried in vacuo. The 

trifluoroacetate salt was dissolved in ethanol (typically 5 mL per mmol of salt) 
and cooled to 0°C. Two equivalents of either aqueous 1 N HO or 1 M HCi in 

, ether was added to the cold solution, and the mixture stirred for 10 mln. at 0°C. 
The mixture was then concentrated and the residue coevaporated several 

25 times with ethanol and then dried in vacuo. The resulting oil in most cases 
could be triturated to a solid with diethyl ether. 

General Procedure D. (Lithium Hydroxide Hydrolysis of Esters). To a 
0.20-0.50M solution of ester dissolved in THF, 3.5 equivalents of lithium 
hydroxide hydrate dissolved In a volume of water equal to 25% the volume of 

30 THF was added. The mixture was stirred overnight at room temperature. 

Excess THF was removed by evaporation, and the basic aqueous mixture was 
extracted three times with ethyl acetate, and then acidified to pH4 with dilute 
acetic or hydrochloric acid. The product was extracted with ethyl acetate and 
the combined organic extracts were washed with brine, dried over MgSO* and 

35 evaporated to give the desired acid which was used without further purification, 
or triturated to a solid as specified. 
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Example 1 

2- AmlncyN-l1.m^Bnz^oxymflthvUg^xo.g^4-/2.oxo.g.a^lhydrQ. 

benzplmidazot-l -yn-plparidin-1 .ytyelhvn- 
teobtrtvramlde hydrochloride 
5 Afl^RVBan^nwrnPth^P-ox^-f^^-nyfyg^lhydrn^QngolmidaTnl. 
1 -ylN-Dlnarldln- 1 -yll-ethvfl^rbamfe add tarl-butyl aster 

According to Genera) Procedure A, 420 mg (1.94 mmol) of N-t-BOC-O- 
benzyl-D- serine and 571 mg (1.94 mmol) of 4-(2-keto-1-benzimldazoiinyl) 
plperidine were coupled and the product purified by silica gel chromatography 
10 (1:1 v/v EtOAc/hexanes) to afford 630 mg of 1A. 

1H NMR (CD3OD 250MHz) 5 7.18-7.44 (m, 6H), 6.85-7.10 (m, 4H), 
4.16-4.84 (m, 6H), 3.60-3.74 (m, 2H), 2.73-2.90 (m, 1H); 225-2.67 (m, 2H), 
1.71-150 (m, 3H), 1.45-125 (m, 9H). 

B. fRV1-f1-ff2-Arnlno-3-ben^Qxv.Dmploryl^lPBrldln^.vn.1.a. 
15 dihvdro-banzQlmlda?nUg^na 

According to General Procedure B, 630 mg (1.27 mmol) of the product 
from 1A was deprotected to afford 550 mg of 1B. 

C. f1-f1-fRVBenzvto»m<Bthvt.g^x^g-r4.fg^ito.g.»dlhvdi^ 
ben^midazoM-vllplnftHri»n.1.yl]^ 

20 acMtarfchtifylastar 

According to General Procedure A. 44 mg (0.22 mmol) of N-t-BOC-a- 
ntethylalanlne and 78 mg (020 mmol) of 1B were coupled, and the product 
was purified by silica gel chromatography (10:1 5 v/v BO AcJiexanes) to give 
24 mg of 1C. 

25 1 H NMR (C0CI3 250MHz) S 925-9.40 (d, 1H), 6.78-7.41 (m, 9H), 4.79- 

5.30 (m, 3H), 4.45-4.65 (m, 3H), 4.17-4.42(m, 1H), 328-3.79 (m, 2H), 2.62-3.45 
(m, 2H), 2.19-2.47 (m. 2H), 1.75-128 (m, 3H). 128-1.55 (m, 15H). 

D. 2-Amirio-N^WRV.b6rgvlowma1hvl-2^xQ.g4A.fg^»vgA 
dlhvdrD-ben2olmlda2ol-1.vlVplDark1ln.1 .vn-emvl)4aohuryra mldfl hvdmchlorida 

30 The product from 1 C was deprotected according to General Procedure 
C to give 15 mg of the lifie compound as a white solid. 

1 H NMR (CD3OD 250MHz) 5 729-7.41 (m, 7H). 653-7.15 (m, 4H), 
5.12-522 (m, 1H), 4.42-4.76 (m, 5H), 420-420 (m, 1H), 3.70-3.86 (m. 2H), 
326-325 (m, 1H), 222-2.49 (m, 1H), 1.75-1.92 (m, 2H), 1.53-1.61 (8, 6H). 
. 35 MS (CI, NH3) 480 (MH+) 

Example 2 

3- Amino-N-f1.mi.ben2vlo^flm^-g-oxo.9-r4.r2-oxo-g.^n1hyriro. 
bergotmldazoM -vh-plriBrMin.1 -yr)-ethyll-3-memyl-hutyramida hyrimchlnrjrfr 
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A. (2W1-fm-BenzvloxvmethY^ 
benzolmldazoM-vl^DiDeridin-l-vll-elhyto^ 
carbamlc add tart-butyl ester 

According to General Procedure A, 78 mg (0.20 nvnol) of 1B and 48 mg 
5 (022 mmol) of 3-tert-Butoxycarbonylamino-3-rmthyl-butyrlc acid were coupled 
and the product purified by silica gel chromatography (10:15 v/v EtD 
Ac/hexanes) to give 108 mg of 2A as a dear oil. 

1H NMR (CD03 250MHz) 6 7.19-7.38 (m f 5H), 6.79-7.17 (m, 5H), 
5.22-5.52 (m, 2H), 4.82-4.97 (m f 1H), 4.49-4.63 (m, 3H), 4.204.38 (m, 1H), 
10 3.60-3.72 (m f 2H) V 3.03-3.32 (m, 1H). 2.50-2.82 (m, 3H) V 2.11-2.49 (m, 3H), 

1.77- 1.98 (m, 2H), 1.35-1.53 (m, 15H). 

B. 3-AminpWHRHBn^P?^^ 
benzoimidazoH-vll-Diperidin-l-vn-eth^ hydrochloride 

According to General Procedure C, 94 mg (0.16 mmol) of 2A was 
15 deprotected to give 58 mg of the title compound as a white solid. 

1H NMR (CD3OD 250MHz) 5 7.20-7.44 (m, 6H), 6.88-7.24 (m, 4H), 
5.13-5.23 (m, 1H), 4.20-4.83 (m, 6H), 3.65-3.82 (m, 2H), 2^1-2*0 (m, 6H), 

1.78- 1.91 (m f 2H) f 1.32-1.40 (bs, 6H). 
MS (CI, NH3) 494 (MH+). 

20 Example 3 

fflV^enzvloxv-2-fe-tert-btitoxv^ 

propionic add 

To 1.83 g (6.2 mmol) of N-t-BOC-Obenzyl-D-serine In 35 mL of DMF 
was added 1.02 g (7.4 mmol) of potassium carbonate followed by 0.92 g (6.5 

25 mmol) of todomethane. The mixture was stirred overnight at 24°C under an 
atmosphere of nitrogen. The reaction mixture was diluted with 200 mL of 
water, and extracted three times with ethyl acetate. The combined organlcs 
were washed five times with water and once with brine, dried over MgS04 and 
concentrated. The crude (R)-3-Benzyloxy-2-tert-butoxycarbonylamlno- 

30 propionic acid methyl ester was then deprotected according to General 

Procedure B and 0.84 g (4.02 mmol) of the resulting (R)-2-Amino-3-benzyloxy- 
proplonlc add methyl ester was coupled to 0.81 g (4.02 mmol) of N-t-BOC-a- 
methyi alanine to give 1.80 g of (R)-3-Benzyloxy-2-(2-tert-butoxycart>onyflannno- 
2-methyi-propionyiamtno)-propionic add methyl ester. The crude product was 

35 hydrolyzed according to the method outlined in General Procedure 0, and 1.60 
g of the title compound was recovered as an oil which solidified on standing. 

1H NMR (CDCI3 300 MHz) 5 750 (m f 5H), 7.10 (d, 1H), 5.07 (bs. 1H), 
4.68 (m, 1H), 4.53 (q. 2H) 4.09 (m, 1H), 3.68 (m, 1H), 15-1.5 (m, 15H) 
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Example 4 

benzoimldazoM-yiypiperidin-l-yn-^ 
A. ffil2-Amlno^MH-lndoU3-yl)-pmplon^ add methyl ester 

5 To 4.92 g (162 mmol) of N-a-4-BOOD-tryptophan in 100 mL of DMF 

was added 2.46 g (17.6 mmol) of potassium carbonate followed by 2.41 g (17.0 
mmol) of iodomethane. and the mixture was stirred overnight at 24°C under an 
atmosphere of nitrogen. The reaction mixture was diluted wHh water, and 
extracted three times with ethyl acetate. The combined organics were washed 

10 five times with 500 mL of water and once with brine, dried over MgS04 and 
concentrated to give 4.67 g of a white solid. The crude (R)-2-tert- 
Butoxycarbonytamino-3-(1 H-indoI*3-y()-propionic acid methyl ester was 
deprotectsd according to General Procedure B to give 4A as an orange oil in 
quantitative yield. 

15 B. (RK-g-tert-ButPxyrartoony^ H- 

indol-3-vn-oroplonte acid methyl ester. 

According to General Procedure A 1.55 g (7.1 mmol) of 4 A was coupled 

to 1 .44 g (7.1 mmol) of N-t-BOC-a-methyi alanine to give an oil which was 

purified by silica gel chromatography using a gradient of 10%, 20% t 30%, 40% 
20 and 50% ethyl acetate in hexane to afford 1.32 g of (R)-2-(2-tBrt- 

Butoxycaibonylamino-2-methyJ-proplonylamino)-3^1 H-lndoW3-y!)-propionic 

add methyl ester. 

c. (R)-2-(g-iert-Bitoxy«^ 

inriol-a-yO-pmplOTlc add 
25 The product from 4B was hydrotyzed according to the method described 

in Genera! Procedure D to give 1.03 g of 4C as an orange foam. 

1 H NMR (CDCI3 300 MHz) 6 7.61 (d. 1H) f 7.48 (d, 1H), 7.27 (t. 1H) t 

7.10 (t, 1H), 4.81 (bs, 1H), 3.35 (m, 1H), 1.49 (s, 6H), 1.32 (s, 9H). 

MS(CI,NH3)390(MH+) 
30 D. ^H1>mW1H>ind^v1methy1V2^xo>2^^2^^2.3^Ihyd^ 

benzoimfdazoM-vlV*iperidfn-1-^^ 

arid tort-butyl ester 

According to General Procedure A, 75 mg (0.19 mmof) of 4C was 
coupled to 39 mg (0.18 mmol) of 4-(2-keto-1-benzim!dazolinyl)plperidine and 
35 . the product was purified by silica gel chromatography (99:0.5 v/v 
CHCl3:MeOH) to give 90 mg of 4D as a white foam. 

E. frAmlno-N-f 1 -(RH1 mndoteylmethWVfrgffl-g 
flihytiro-benzolmlctaoH-Wl-plp^ 
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According to Genera! Procedure B, 90 mg (0.15 mmol) of 4D was 
deprotected to give 70 mg of the title compound as a yellow solid. 

1 H NMR (CDQ3 250MHz) (1:1 mixture of rotameis) 6 8.80 (bs, 0£H), 
8,58 (bs f 0.5H). B.48-8.52 (dd, 1 H), 7.83 (d, 1 H), 7.52 (d, 1 H), 7,34-7.40 (m, 
5 1.5H), 6.93-7.12 (m, 7H) f 6.65-6.71 (m, 1H), 4.70-4.8B (m, 1H). 4.39-4.45(m. 
0.5H), 4.0&4.39 (m, 0.5H), 3.72-3,92 (m,lH), 2.80-2.99 (0-5H), 2.50-2.66 (m, 
0.5H), 1.92-2.41 (m. 3H), 1.30-1.82 (m, 11H). 
MS(CI.NH3)4B9(MH*) 

Example 5 

10 fRV242-(2-Amlno-2-meth^ 

.1.2 t 3 t 4-tgtr9nYdre-iSQgutnQliTO-6-carbPwlig add methyl wter hydrwhtarldg 

A. 6-Hydrow^.4^ihvtinHHiSQgi^ acid tart-torty! 

To 4.75 g (20.7 mmol) of 1 2 ,3 t 4-Tetrahydro-lsoqulnonn-6<d 
15 hydrobromlde (see 7D) In 150 mL of 1:1 waterdioxane at 0°C was added 4.95 
g (22.7 mmoO of di-tert-butykficaibonate and sufficient IN NaOH to maintain 
the pH of the solution between 10 and 10.5. The Ice bath was removed after 
30 min and the reaction was stirred at room temperature for an additional 2 h. 
The solution was concentrated, diluted with water and acidified with 1 N HCI. 
20 The mixture was extracted three times with ethyl acetate, and the organic 
phase was washed with water and brine, dried over MgS04 and concentrated 
to give 5.24 g of crude product. The product was crystallized from 
hexane/ether to give 3.99 g of 6A as a sofld. 

B. S-f4-Trifluoro-methanesulfomHoxvV3.4^lhvdrfv1H^sDnuln^ina-g> 
25 carboxvnc arid tart-butyl estar 

To 337 g (1534 mmol) of 6A In 13 mL of methylene chloride was added 
8.2 mL (101.4 mmol) of pyridine and the mixture was cooled to 0°C. A solution 
of 3.16 mL (18.81 mmol) of trtfiic anhydride In 26 mL of methylene chloride was 
then added dropwise to the stirring mixture over 20 min. The mixture was 
30 stirred for 30 min. at 0°C and then poured into saturated brine and extracted 
with ether. The ether phase was washed three times with 1N HCI, and once 
each with water and brine. The solution was dried over MgS04 and 
concentrated to give 6.08 g of 5B as an oil which crystallized on standing. 

C. 3.4>Dlhvdro-1H-isoouinoilne>2 6>dicarboxvllc add 2-tart-huM astar- 

35 6-mftthyl ester 

A Parr bottle containing 381 mg (1.0 mmol) of SB, 6 mg (0.03 mmol) of 
palladium acetate, 25 mg (0.06 mmol) of 1,&bis(djphenytphosphino)propane, 
0.28 mL (2.0 mmol) of triethylamine In 4 mL of dimethytformamide and 1.8 mL 



Printed from Mimosa 10/14/1997 13:38:39 page -65- 



W096I3S7U 



PCT7IB95/00333 



-64- 

of methanol was charged to 5 psl with carbon monoxide, and the mixture 
agitated for 0.5 h. The mixture was then heated to 60°C and the pressure 
increased to 30 psl of carbon monoxide, and the mixture agitated overnight. 
After cooling to room temperature, the mixture was dissolved in ether and 
5 washed three times with water and once with brine. The solution was dried, 
over MgS04 and concentrated to give 365 mg of 5C as an oil. 

D. 1 ^,3,4-T9trahYC*rQ-f^Mtnplin^6sarbQxytlc arid methyl isster 
According to General Procedure B, 563 mg (1.93 mmol) of 5C was 
deprotected to give 370 mg of 5D as an oil. 
10 E. fR^242>(24ert-Butoxvcarbonviamintv2.^nethyi>DroDionytamino^ 

methyl ester 

According to General Procedure A, 303 mg (1.59 mmol) of 5D was 
coupled to 61 7 mg (1 .59 mmol) of 4C and the product was purified by sIDca 
15 gel chromatography ( 1:1 v/v ethyl acetaterhexanes) to give 866 mg of 5E. 
F. fflW242-r2-Amino-2~meth^ 
propiorM1-1.2.3.4-tetrahydro4soqulnonnB-fi-mrtioicy1ic acid methyl aster 

hyflrochlPrfde 

According to General Procedure C, 60 mg (0.107 mmol) of 5E was 
20 deprotected to give 41 mg of the title compound as a sdld. 

1H NMR (CD3OD, 300MHz) 6 (1:1 mixture of rotamers) 7.79 (d, 0.5H), 
7.54-7.65 (m, 2SH), 7.29 <d, 0.5H), 7.17 (d, 0.5H), 6.95-7.10 (m, 3.5H), 6.61 (d, 
0.5H), 5.28-5.30 (m, 1H), 4.61-4.70 (d, 0.5H), 4.42-4.51 (m, 1H), 4.10^.19 (d. 
0.5H), 3.87 (d, 3H), 3.54-3.12 (m, 1H), 3.17-3.34 (m, 3H), 2^3-2.74 (m, 1H), 
25 2.36-2.51 (m, 0.5H) f 2.08-2*1 (m, 0-5H), 1.56 (s. 6H). 
MS (CI, NH3)463(MH+) 

Example 6 

frAminpWHRVfrpn^?wethyl^^ 

>sQqulnQllfhg>yih2^o^thy»H60bwtyramlde 
30 a. 7"Nltre>1,g.9,4-tetrahydroHsQgmnrilne 

To 43.1 g (324 mmol) of 1,2,3,4-tetrahydro-isoquinoIine was added 160 
mL of concentrated sulfuric acid with ice bath cooling. Potassium nitrate 35.2 g 
(34B mmol) was added in portions to the stirring mixture, while maintaining an 
internal temperature below 5°C. The mixture was allowed to stand at ambient 
35 temperature for 72 h, and then basffied with aqueous ammonia and extracted 
four times with chloroform. The combined organics were dried over M9SO4 
and concentrated to give a dark brown oO. The oil was dissolved in 240 mL of 
ethanol and 40 mL of concentrated hydrochloric add was added to the mixture 
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with cooling. The precipitated material was collected by filtration and washed 
with cold ethanol to give 25.0 g of a tan solid. The crude material was 
partitioned between 1N NaOH and ethyl acetate. The ethyl acetate layer was 
washed once with brine, dried over Na2S04 and concentrated. The dinitrated 
5 tetrahydrolsoquinoline was removed by crystallization from ether/hexanes. 
The mother liquor was concentrated to give 2.19 g of 7-Nttro-1 ,2,3,4-tetrahydro- 
isoquinoltne. 

B. (141-(RVBenzyloxvmBth^ 
ylU2^xo^thytcarbamoyn-Vmethyl^1hyi>-carbam1c acid tert-butvl ester 

10 According to General Procedure A, 100 mg (0,57 mmol) of 6A and 228 
mg (0.60 mmol) of 3 were coupled, and the product was purified by silica gel 
chromatography (99:1 v/v CH2d2:MeOH) to give 220 mg of 6B as a white 
foam. 

C. (H2-(7>Amlno-3>4Kffhydro-1 hHsoquinollrha-ylVHR)- 

15 ben^owmethvi^xQ-ethvlcartaamoytVI -rTwrthvlethvflcarbamic acid tart- 
butyl ester 

To a solution of 222 mg (0.41 mmol) of 6B In 2JB mL of ethanol and 1.5 
mL of water was added 1 10 mg (1 .96 mmol) of iron powder* and 12 mg (022 
mmol) of ammonium chloride. The mixture was refluxed for 45 min, and 

20 another 1 1 0 mg of iron powder, and 24 mg of ammonium chloride was added 
to the reaction mixture and refluxing continued for another 1 h. The hot 
solution was filtered through celtte and concentrated. The residue was 
dissolved in ethyl acetate and washed once each with water and brine, dried 
over Na2S04 and concentrated. The product was purified by silica gel 

25 chromatography (982 v/v CHCfeiMeOH) to give 147 mg of 6C as a white foam. 
MS (CI, NH3)511 (MH+) 

D. (1-f1WRVBenzy1oxYmemYt.24743^ 
1sf^u)nortr>-2-yn-2^yo^ acid tert-butvi 
ester 

30 To a solution of 68 mg (0.13 mmol) of 6C In 3 mL of methylene chloride 

was added 0.40 mL (6.67 mmol) of methyl isocyanate. and the mixture was 
stirred for 17 h under nitrogen at 24°C. The mixture was concentrated and the 
product was purified by silica gel chromatography (982 v/v CHCferMeOH) to 
give 55 mg of the title compound as a white foam. 

35 E. g-Amlno-N4WRlben2vloxv^ 

dihydro>1H-is nguinnlin.2>yiV2>oxo>ethylVisobutvramide 

According to General Procedure B, 55 mg (0.097 mmol) of 6D was 
deprotected to give 41 mg of the title compound as a white foam. 
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1H NMR (CDCI3 250MHz) (2:1 mixture of rotamers) 5 8.37-852 (m, 1H), 
7,54 (bs f 0.67H), 7.41 (bs, 0.33H), 7.11-7.31 (m f 7H), 6.89-7.03 (m, 2H). 5.52- 
5.60 (m, 0.67H), 5.42-550 (m, 0.33H), 4.64 (bs, 1H),459 (bs, 1H), 450 (d, 2H), 
4A2 (bs, 1H), 3.61-3.90 (m, 4H), 2.62-2.77 (m, 4H). 155-1-72 (bs, 2H). 1.32 (s, 
5 6H). 

MS (CI, NH3)468 (MH+) 

Example 7 

2-Amino-N-f1-ffil-bereyloxymemYl-24642^ 
dihydro-1H-l9oqmnolin-2-yl}-2^x^^ 
10 A. Phenylcarfaamlc add tert-butyl aster 

To a solution of 21 .8 g (100 mmol) of dl-tert-butyWicarbonate In 1 L of 
methylene chloride was added 10.0 g (100 mmol) of aniline. The mixture was 
stirred at 24°C overnight and then concentrated. The residue was dissolved in 
ether and washed ten times with dilute aqueous acetic add, once each with 1N 
15 NaOH and brine, dried over MgS04 and concentrated to give 6.6 g of 7A as a 
white solid. 

b. ^tPrt'ButoxycarbonylpminQi>hgnYll^ranlc add 
To 8.00 g (41 .4 mmol) of Phenyt-carbamic acid tert-butyi ester in 103 mL 
of tetrahydrofuran at ~78°C t 585 mL (995 mmol) of 1.7M tert-butyllithium in 

20 pentane was added dropwise. The mixture was wanned to ~20°C and stirred at 
that temperature tor 1 h after which time the reaction was cooled to "78°C, and 
12.2 mL (107.7 mmol) of trimethylborate was added dropwise. The mixture 
was concentrated and 500 mL of ether and 125 mL of 1N HQ was added. The 
mixture was stirred at 24°C for 10 min. The layers were separated and the 

25 ethereal portion was washed once each with water and brine, dried over 
MgS04 and concentrated. The product was purified by sBica gel 
chromatography (5050 v/v EtO Ac:hexanes) to give 4.49 g of 7B as a foam. 

1H NMR (CDO3 300MHz) 5 9.16 (s, 1H), 8.85 (d, 1H), 7.37 (t, 1H), 
7.06 (t,1H), 1.48 (s,9H). 

30 C. fi-Methow-1 .2.3.4-tQtrahydro-isooulnoHne 

To 20.0 g (132 mmol) of B-(nwnethoxy) phenylethytamine was added 
20.4 g (140 mmol) of 20% formaldehyde solution, and the-rmxture heated at 
85°C for 1 h. After cooling to room temperature, the mixture was extracted with 
benzene. The organic phase was washed three times with water, once with 

35 brine, dried over Na2S04 and concentrated to give 26.8 g of an oil. To the 
resulting oil was added 26.0 g of a 20% aqueous hydrochloric acid solution, 
and the mixture was heated at 85°C for 45 min. The mixture was basified with 
1N NaOH to pH 1 1 and extracted with ether. The ether layer was washed with 
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water and brine, dried over MgSO^ and evaporated. The crude product was 
purified by silica gel chromatography using a gradient of 5%, 10%, and 20% 
methanol in chloroform to give 8.00 g of 7C as an oil. 

D. 6-Hvdroxy-a4^ihydm>1H^uinoline>2-carboxvlic acid benzvl 

5 ester 

A solution of 8.00 g (49 mmol) of 6-Methoxy-1 ,2,3,4-tetrahydro- 
isoqulnoline in 196 mL of 48% hydrobromic acid was refluxed for 3 h. The 
mixture was then concentrated and coevaporated several times with ethanol. 
The resulting slurry was filtered and dried under vacuum to give 7.43 g of 

10 1,2,3,4-Tetrahydro-isoquinofiiv^-ol hydrobromide as a solid. To 7.38 g of the 
crude hydrobromide dissolved In 1 17 mL each of dioxane and water was 
added 6.34 g (35.3 mmol) of benzyl chlorofonmate with ice bath cooling. A 1M 
solution of potassium carbonate was slowly added until a pH of 10 was 
maintained. The mixture was stirred overnight at room temperature. Excess 

15 dioxane was removed by evaporation, and the resulting aqueous mixture was 
acidified with 1 N HCI and the product extracted with ethyl acetate. The organic 
portion was washed with water and brine, dried over Na2S04 and 
concentrated to give 10.4 g of an oil which was crystallized from ether/hexane 
to give 7.05 g of 7D as a solid. 

20 E. 6-f2-tert-Btitoxvcarto^ 

2-garbQxylip field bensvl ester 

To a solution of 4.00 g (14.1 mmol) of 7D in 1 1 mL of methylene chloride 
was added 7.09 g (89.7 mmol) of pyridine. The mixture was cooled In an ice 
bath, and a of 4i70 g (16.7 mmol) of trifiic anhydride was added to the stirring 

25 solution over 20 min. Once the addition was complete, the mixture was stirred 
at 0°C for 30 min. The reaction mixture was then poured into brine and the 
product extracted with ether. The ether phase was then washed three times 
with 1N HCI, once each with water and brine, dried over MgS04 and 
evaporated to give the 6-{T rifluoro-methanesulfony1oxy)-3,4-dihydro-1 H- 

30 isoquinolino-2-carboxylic acid benzyl ester as an oil which crystallized on 
standing. 

A mixture of 4.10 g (10.3 mmol) of crude 6-(Trifluoiro- 
methanesulfonyloxy)^,4^hydrD*1H-isoqulno]ine-2-carboxylic add benzyl 
ester, 3.25 g (13.7 mmol) of 7B, 1 .0 g of 
35 tetraWs(triphenylphosphIne)paIladium(0), 3.77 g (27.3 mmol) potassium 
carbonate, 45 mL toluene, 2B mL ethanol, and 1 8 mL of water were heated at 
90°C overnight The mixture was diluted with ethyl acetate and washed twice 
with saturated aqueous sodium bicarbonate, once with brine, dried over 
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MgS04 and concentrated to give an oil which was purified by silica gel 
chromatography (85:15 v/v hexanes:EtO Ac) to give 3.80 g of 7E. 

F. 6-(2-Amino-ohenvl)-3.4-dihvdro-1 H-fsoaulnollne-2-carfaoxvllc add 

boravl ester 

5 The product from 7E 3.80 g (83 mmol) was deprotected according to 

General Procedure B to give 2.63 g of 7F as a glass. 

g. 6^g-(3-MEthyf-Mrcidpyp[^ 
cyfaoyyTic add terey) es^r 

To a solution of 1.36 g (3.8 mmol) of 7F in 45 mL of methylene chloride 

10 and 0.403 g (3.99 mmol) triethyiamine was added a solution of 0.376 g (1.27 
mmol) triphosgene in 8 mL of methylene chloride dropwise. The mixture was 
stirred at room temperature for 5 h. The mixture was purged with nitrogen for 
25 nrrin and then concentrated. The residue was dissolved tn 21 mL of 
methanol and 15.8 mL of 40% aqueous methylamlne was added to the stirring 

15 solution. The mixture was stirred at room temperature for 72 h and then 
concentrated. The mixture was diluted with water and extracted with ethyl 
acetate. The organic phase was washed with brine, dried over MgS04 and 
concentrated to give a foam which was crystallized from ethyl acetate/hexanes 
to give 0.71 1 g of 7G as a white solid. 

20 K l^hvl-342-(1.2.3.44et^^ 

To 0.70 g (1.69 mmol) of 7G in 10 mL ethanol was added 0.350 g of 
10% palladium on carbon and the mixture hydrogenated at 55 psi for 1.5 h. 
The catalyst was removed by filtration through celite, and the mixture 
concentrated. 7H was obtained In quantitative yield ami used in the following 

25 step without purification. 

I. (HRVBenTytPxyrne^ 
1 W^uinplin-a^2-oxo^thylVCT[bflmte acid tert-fortyl aster 

According to General Procedure A, 150 mg (0.53 mmol) of 7H and 157 
mg (0.53 mmol) of N-t-BOC-O-benzyHD-serine were coupled . The product 
30 was purified by silica gel chromatography (60:40 v/v EtOAcxhexanes) to give 
211 mg of 71 as a foam. 

J. H^ra-f^Aml^^en^ffxy-pmpipnYiM ^ > 3,4-tgtrahvrifo> 
isc^MinQllf^yl1*phPnyl}-3^elfiW-»rea 

Following the method outlined In General Procedure B, 205 mg (0.367 . 
35 mmol) of 71 was deprotected to gtve 132 mg of 7J. 
* K. M-H-fRl-BenzvloxvmBthv^ 
dihvdro-1 H>isoQUfnolin>2>viV2-oxo-ethvlcarfaamoyl^1 -methyl-ethyn-carfaamlc 
arid tert-buhri ester 
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Acoordlng to General Procedure A, 130 mg (0.28 mmol) of 7 J and 5B 
mg (0.28 mmol) of N-t-BOC-a-methylalanine were coupled and the resulting 
product was purified by silica gel chromatography (7525 v/v EtOAcxhexanes) 
to give 142 mg of 7K as a foam. 
5 L 2-Amlno-M-(RVben2v1oxYmethYl-^ 

3.4- H-^uinonrva-ylVg-PXP-gthylK^NrtymmM^ 

According to General Procedure B, 142 mg (022 mmol) of 7K was 

deprotected to give 96 mg of the title compound as a white foam. 

1H NMR (CDCfc 300MH2) 6 8.32 (m, 1H), 7.86 (m, 1H), 7.01-7.45 (m, 
10 12H), 6.10-6.33 (m, 1H), 5.09-527 (m, 1H), 4.43-4.84 (m, 5H), 3.60-3.85 (m, 

3H), 2.62-2.96 (m, 5H), 132 (bs. 6H). 

MS(Cl t NH3)544(MH+) 

Example 8 

(Rl^342-f142-(2-Amlno-2-meth^ 
15 Dlperidfn-4>vn-ethylVbBn2ofdT]soy^U6>yn-benMmMfl 

A. N-F3-(2-PlPQridln-4-vl-Qlh\ri^ 

442-(6-Ben2oytamino^8nzo[d]isoxazol-3-yl)-emyI>piperidine-1 * 
carboxyllc add ten-butyl ester was prepared as described by Villabolos et ah, 
In J. Med. Chem. 1994 37 p2721-24 (example 2h). According to Genera] 
20 Procedure B, 200 mg (0.44 mmol) of this material was then deprotected to give 
BA in quantitative yield. 

B. f1-f2-f4-f2-(6-Benzovlamino-benzo^ 

ylVHRVten^Qxymftthy^ 
add terfcfrHtyl ester 

25 Following the method outlined in General Procedure A, 55 mg (0.16 

mmol) of 8A and 60 mg (0.16 mmol) of 3 were coupled and the product was 
purified by silica gel chromatography (60:40 v/v ethyl acetateihexanes) to give 
SB as a foam. 

C. (RVN^fr(H2^2-Amln^^ 

30 propipnylVpiperidin"4-yn^ylVbenzord1lsoxa20l-6'ylT- 
famzamhte 

According to General Procedure B, 29 mg (0.04 mmol) of 8B was 
deprotected to give 20 mg of the title compound as a foam. 

1H NMR (CDQ3 250MHz) (1:1 mixture of rotamers) S 8.19-8.31 (m, 2H), 
35 8.09^.1^,7.93(^28)7.38-7.52^,5^7^0-7^8^,4^5.01-5.16^ 
1H) f 454-4.67 (m, 1H), 4.42-453 (q, 2H), 350-4.03 (m, 1H). 354-3.68 (m, 2H). 
2.84-3.01 (m. 3H) f 2.37-2.70 (m, 6H), 1 .49-1 .88 (m, 5H), 1 .40 (s, 6H). 
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Example 9 

N42-f7-Aratylamirv^^ 

QXQ-gthyn-a-flminftHgobwtyremlte 

A. H-r2-f7-AcetYlamino-3^^ 
butyt ester 

To a mixture of 75 mg (0.15 mmol) of 6C V and 36 mg (0.44 mmol) of 
sodium acetate In 2 mL of methylene chloride was added 12 mL (0.16 mmol) of 
methanesulfonyl chlorkJe and the resulting mixture was stirred overnight at 
10 24°C. The mixture was diluted with 20 mL of ethyl acetate, and washed three 
times with 1N NaOH, and once each with 1N HCI and brine. The solution was 
dried over MgS.04 and concentrated to give 52 mg of 9A as a clear oil. 

B. N-f2-^Ace1vlamlnr>3.4-dih^ 
benzvloxvmethvl-g^xo-eth^ 

15 AccorrJng to General Procedure B, 52 mg (0.091 mmol) of 9A was 

deprotected and 26 mg of the title compound was obtained as a clear oil. 

1 H NMR (CDCb 250MHz) (2:1 mixture of rotamers) 5 8.33 (d, 1H), 
7.65 (s, 0.67H), 7.56 (s f 0.33H), 7.15-758 (m, 7H), 659-7.19 (m, 1H), 5.1f>553 
(m, 1 H) t 4.65-4.72 (m, 2H), 4.42-4.50 (m, 2H), 3.55-3.87 (m, 5H), 2.65-252 (m, 

20 2H), 2.16 (s,3H), 154 (s,6H). 
MS(CI,NH3)453(MH+) 

Example 10 

2-Amlno-N-f 1 ^RV^en7ytoxymQthyl-2-oxg>>244>fg-oxQ>1 it-dihydrt^2hU 

quinwpllrh3-ylH?iperidln"1 'vn-ettiylHsQbirtyiamlde hydrochloride 
25 A.(HHR)^ffl?rtoxymg^ 

quinazoIin^ylH?fppridirH-ylte^ Mid 
terl-butyl ester 

Following the method outlined In General Procedure A, 14 mg (0.052 
mmol) of 3 f 4*Dihydro-1H-quinazolin-2-one and 21 mg (0.055 mmol) of 3 were 
30 coupled and the product was purified by silica gel chromatography (99:0.75 
v/v CHCfcrMeOH) to give 27 mg of 10A as a clear oil. 

B. 2>Amlno4441^R^4iBn2yloxvmQthvl>2^xo-2>f4>r2^xo-1 .4-dfhvdro- 
2H-ouina20lfn-3>yl\-olneridln-1 >yfi>ettiyn-Ispbutvramlde hydrochloride 

According to General Procedure C, 27 mg (0.045 mmol) of 10A was 
35 deprotected to give 21 mg of the title compound as a yellow solid. 

1H NMR (CD3OD 250MHz) 5 750-7.41 (m. 6H), 7.03-750 (m, 2H), 
6.73-7.01 (m, 1H), 5.11-552 (m, 1H). 3.98-4.79 (m, 8H). 3.70-3.84 (m, 2H). 
3.10-356 (m. 1H). 2.61-2.90 (m, 1H). 1.B5-252 (m, 2H), 1.55-1.78 (m, 9H). 



Printed from Mimosa 10/14/1997 13:38:39 page -72- 



WO 96/35713 



PCTOB9S/00333 



-71- 

MS (CI, NH3) 494 (MH+) 

Example 11 

methanesutfonylamlro-ohtmvn^^ 
5 Isobutymmiria hydrochloride 

A. 6-f2-Methanesu1fonvlamino^hanv^ 

carfrpxyllc actf tonzyl ester 

To 249 tng (0.695 mmoi) of 7F and 84 mg (0.083 mmol) of triethytamfrie 
in 3.5 mL of methylene chloride was added 87 mg (0.765 mmol) of 

10 methanesuffonyl chloride and the mixture stirred overnight at 24°C. An 
additional 16 mg of triethylamine and 18 mg of methanesulfonyl chloride were 
added, and the mixture stirred for an additional 6 h. the reaction mixture was 
poured into an aqueous sodium bicarbonate solution, and the product 
extracted twice with methylene chloride. The combined organics were dried 

15 over Na2S04 and concentrated. The product was purified by silica gel 
chromatography (2:1 v/v hexanes:EtOAc) to give 291 mg of 11 A as an oil. 

B. N-rfr(1 .2.3.4"TBtrahydrtHsoqvlTOiin-6-yn-phenyl1- 
methaneputfanamhte 

A mixture of 280 mg (0.642 mmol) of 11 A and 160 mg of 10% palladium 
20 on carbon in 20 mL of ethanol was hydrogenated at 50 psl for 2 h. An 

additional 1 00 mg of catalyst was added and the hydrogenation continued for 
an additional 1 3 h. The catalyst was removed by filtration through celite, and 
the solution concentrated to give 120 mg of a white solid which was 
recrystaDized from methanoi/haxane to give 61 mg of 11B as a white solid. 
25 C. f1-(1^R^enz\rioxYmem\rt-2^ 

3.4-dihvdro-1 H-lMOu1noi>irvg.yn-2^xcv6thviearfaamQyn-1 -methvl-ethvtt- 

cartaamlc add tert-butyl ester 

According to the method outiined in General Procedure A, 55 mg (0.18 
mmol) of 11B, and 68 mg (0.18 mmol) erf 3 were coupled and the product was 
30 purified by silica gel chromatography (1 :1 v/v hexanesrethyl acetate) to give 15 
mg of 11C as a foam. 

D. 2-Amino-N-H^RVben3MoxvmQth^ 

phenyl)-3,4^lhydrMWsQqM^^ 
hydrochloride 

35 According to General Procedure C, 15 mg (0.02 mmol) of 11C was 

deprotected to give 10 mg of the title compound as a white solid. 
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1 H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) 5 8.28 (d,1H), 
7.14-752 (m, 12H),5.14-5.37 (m. 1 H), 4.69-4.82 (m, 3H), 4.48-4.56 (m, 2H), 
3.70-3.93 (m, 4H), 2.75-3.06 (m. 2H), 2.72 (s. 3H). 1 .52 (bs, 6H). 
MS(a,NH3)565(MH+) 
5 Example 12 

frAmlno-N-fHRVNnzyloxymBtM 

DlDBridln-1-vn-ethvn^sobutyrafnlde hydrochloride 

A. M^1^RVBerizyloxymemvl-2-oxo-244-fehenvt-Droplony»-amlnoV 
Dipericlln-1-vn-emvlcaroamo^WlHT>ethvl.ethvlVcarbamic add tert-butvl ester 

10 According to the method outlined in General Procedure A, 30 mg (0.13 
mmol) of 4-(N-propionytanilino)-piperldine and 48 mg (0.13 mmoi) of 3 were 
coupled and the product was purified by silica gel chromatography (1:1 vAr 
hexanes:ethyl acetate) to give 67 mg of 12A as an oO. 

B. 2-Amtnc>.KJ41.fRV^n7^xvmath^-2-oxQ-2-f4./nhBnv1-ofpatorwt- 
15 amlnQ\-plnerifHn-1 .vlUethvn-ieabirtvramlde hydrochloride 

According to General Procedure C, 67 mg (0.11 mmol) of 12A was 
deprotected to give 50 mg of the title compound as a white solid. 

1 -H NMR (CD3OD 250MHz) 8 7.11*7.47 (m, 12H), 5.00-5.10 (m, 1H), 
4.63-4.81 (m, 2H), 4.49-4.62 (m, 2H), 4.27-4.38 (m, 1H), 3.94-4.21 (m, 1H), 
20 3.45-3.68 (m, 2H). 259-3.23 (m, 1 H), 2.62-2.80 (m, 1 H), 1 .81-2.00 (m, 4H), 1 .52 
(s, 6H), 1.07-1 48 (m, 3H), 0.97 (t, 3H). 
MS (CI, NH3) 495 (MH+) 

Example 13 

mVN-tg42.ig.Amino-g.methd.pre^^ 
25 2.3-dlhvdro-1 H-lsolndol-5-vll-benzamtde hydrochloride 

A. (RHH 1-(S-Amlno-1 .3^lriwdro-lsolndol B .2^flrfaonyn.g.(1 H-lndol-3- 

vn-e1twlcartamoyl1-1 -mefriyt-Btrtyl^rtaro'P add, tert-Myl ester 

According to General Procedure A, 330 mg (2.46 mmol) of 43C and 960 
mg (2.46 mmol) of 4C were coupled and 1.10 g of 13A was recovered as a 
30 yellow solid. 

b. (RH1 -H -fs-PerKoylamino-l .M\\Mi^mto\t-Z-$aitorYA)-?r{W' 
indp»-3-Y»)-eltiylcarbamoyn-1 -frothyl-flltiylhCTifrflmic arid ten- 

butyl ester 

A mixture of 300 mg (059 mmol) of 13A, 98 mg (0.69 mmol) of benzoyl 
35 chloride and 85 mg (0.69 mmol) of 4-dimethylaminopyridine in 5 mL of 
methylene chloride was stirred overnight et room temperature. The mixture 
was diluted with chloroform and washed twice each with .10% hydrochloric 
add, saturated aqueous sodium bicarbonate and brine. The solution was 
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dried over MgS04 and concentrated and the product was purified by silica gel 
chromatography using a gradient of 75% ethyl acetate In hexane to 100% ethyl 
acetate to give 60 mg of 13B a£ a white solid. 

C fRVN4242^2-Amfn Q >2-m B thvl^ropl Q nvlamino^Mmndol-3-ylW 

5 propionvl1-2.3-dihvdro-1 H-lsoindol-5»vlU>enzBrnide hydrochloride 

To 60 mg (0.10 mmol) of 13B in 2 mL of ethanol was added 2 mL of 
concentrated hydrochloric add, and the mixture was stirred at room 
temperature for 1 h. The mixture was concentrated and dissolved in a trace 
amount of methanol. Methylene chloride was added until the product 

10 precipitated from solution giving 50 mg of 13C as a white solid. 

1H NMR (CD3OD, 250MHz) 5 10.12 (d, 1H) ( 8.45 (d, 1H), 7.93 (d, 2H) f 
7.49-7.72 (m, 7H) ( 7.04-7.35 (m, 5H), 4.98-5.08 (m, 1H), 4.65-4.81 (m f 1H), 
4.46-4.60 (m, 1H) f 3.34-3.52 (m f 2H), 1.62 (s, 6H). 
LSIMS-MS 533 (M+Na) 

15 Example 14 

N^WAcetylamln^methylH^^ 

2-oxo-ethv1V2-ftmln^lsobutvfamlde 
A. (1-f2-f4-(Acetvtemin^memvlV4>oh B nyl-Dip6ridirv1>vn>WRW 
benzvloxvmethvl-2-oxo-eftd^ acid tert- 

20 butyl aste: 

According to the method outlined In General Procedure A, 46 mg (0.21 
mmol) of N-(4-Phenyl-piperidin-4-ylmethyl)-acetamide and 85 mg (0.22 mmol) 
of 3 were coupled, and the product was purified by silica gel chromatography 
(05:5 vAf chloroformrmethanol) to give 111 mg of 14A as a clear oil. 
25 B. rK2-r4^AceWiamino^ett 

ben2vloxvmethvl-2-oxMthvlV2>aminc Msobutyramlde 

According to General Procedure B, 110 mg (0.18 mmol) of 14A was 
deprotected to give 72 mg of the title compound as a white foam. 

1 H NMR (CDCI3 250MHz) (1:1 mixture of rotamers) 6 7.16-7.40 (m. 
30 10H), 5.92-6.03 (t, 0.5H), 5.61-5.68 (t, 0.5H), 4.93-5.04 (m, 1H), 4.43-4.58 (q, 
1H), 4.30-4.43 (q, 1H), 3.84-4.03 (m, 1H) f 3.46-3.78 (m, 3H), 3.00-3.42 (m, 6H) t 
1.87-2.17 (m, 2H). 1.83 (d. 3H) ( 1.61-1.82 (m, 1H), 1.28 (d. 3H), 1.24 (d. 3H). 
MS (CI, NH3) 495 (MH+) 
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ExampJe 15 

(RhN^g-f2^-Amino-2-me1hyl^ 

1 ■g.3.4>tfltrahydro-isQouinolin-7-yl)-ben7amide hydrochloride 

A. (1-!g-^Bfin2oy)amino-34-d^ 

5 henzylowmethYl^xo^^ add tert- 

butyl ester 

To a mixture of 50 mg (0.10 mmol) of 6C In 1 mL of methylene chloride 
was added 14 mg (0.14 mmol) of trtethyiamine. The mixture was cooled to 
0°C, and 17 mg (0.12 mmol) of benzoyl chloride was added, the stirring 

10 mixture was allowed to warm to room temperature over 1 .5 h, and the mixture 
was then poured into a saturated solution of sodium bicarbonate and extracted 
with ethyl acetate. The organic phase was washed once with brine, dried over 
Ne2S04 and concentrated. The product was purified by sIDca gel 
chromatography using 100% chloroform followed by 5% methanol in 

15 chloroform to elute. Recovered 48 mg of ISA as a foam. 

B. ffiVN4frffr(2-Amlnfr2-n^^ 

prortonylH >g.S.4't^hytirchteoqulnoPrh7"ylHyBnaTnide hydrochloride 

According to General Procedure C, 48 mg (0.08 mmol) of 15A was 
deprotected, to give 44 mg of the title compound as a white solid. 
20 1 H NMR (CD3OD 250MHz) 8 7.78-7.92 (m, 2H), 7.41-7.22 (m, 5H), 

7.04-7.38 (m, 8H) f 5.22-S.40 (m, 1H), 4.41-4.72 (m, 4H), 3.62-3.90 (m, 5H), 
2.71-2.90 (m, 2H) 9 1.60 (bs, 6H). 
MS (CI, NH3) 515 (MH+) 

Example 16 

25 2-Amino-rM1-ffiVb B nz\rtoxYmet^ 

ylmathyft-piparidin-1 -vUg-oxo-ethyl yisobutyramida 
A. 2-Piparidln-4>vlmethyl-lsoindola-1 .3-diona hydrochloride 
To a mixture of 148.0 g (1.0 mo!) of phthalic anhydride and 15 mL of 
trtethyiamine in 1.5L of xylene was slowly added 108.0 g (1.0 mo!) of 4- 
30 (Aminomethyl)pyridine with mechanical stirring. The resulting solid was 
collected by filtration. The N-Pyrldi^4-ylmethy»-phthalamic acid was then 
cycOzed, by heating 235 g (0.88 mo!) to the melt stage for 15 mln. The mixture 
was allowed to cool slightly and 2.5 L of ethanoi was added to the warm 
reaction mixture, and the solution filtered. Upon cooling, the mixture 
35 crystallized to give 188.0 g of 2-Pyricfln-4-ylmethyMso^dole-1 f 3-dione (m.p. 
166-167^°C). A mixture of 23.8 g (0.1 mol) of 2-Pyri<fin^ytrnethyMsoindole- 
1 ,3-dione and 1 .3 g of platinum oxide In 400 mL of methanofic HCI was 
reduced at 50 psi until no starting material could be detected by TLC. The 
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mixture was filtered through celite and concentrated to give 22.0 g of 2- 
Piperidin-4-ylmethyMsolndole-1,3-dione hydrochloride as a white solid. A 
small sample was recrystaflized from ethanol to give an analytically pure 
sample of 16A (m.p. 241-242.5°C). 
5 B. ft-f 1-fRWBenzvloxvmethvl>2>r^(1 3-rfioxrv1 a-dihvdro-isoindol-2> 

ylmethyi)-pip9ridirH-yfrfr^^ acid 
teifchuttl ester 

According to the method outlined in General Procedure A, 63 mg (0.21 
mmol) of 3 and 53 mg (0.21 mmol) of 2-Rperidii>4-ylmethyl*isoindole-1 ,3- 
10 dione hydrochloride were coupled, and the product was purified by silica gel 
chromatography (95:5 v/v chloroform:methanof) to give 14 mg of 16B as a 
clear oil. 

C. 2>Amino-N4WRVben?yfoxymethyk2^(1 .3-riioxo-l -^dihydro- 
lsoindol-2-vlmethvllotperidin^ 
15 According to General Procedure B, 10 mg (0.016 mmol) of 16B was 

deprotected to give 7 mg of the titie compound as a clear d!. 

1HNMR (CD3OD 250MHz) (1:1 mixture of rotamers) 6 7.75-7.89 (m, 
4H), 7.20-7.39 (m, 6H), 4.98-5,09 (m, 1H), 4.41-4.59 (m, 4H), 3.94-4.07 (m, 1H) f 
3.60-3.78 (m, 2H), 3.57-3.60 (d, 1H), 2.96-3.12 (m f 1H). 2^7-2.74 (m, 1H) f 
20 2.00-2.12 (bm, 1H), 1.60-1 .78 (m, 2H), 1.26-1.37 (m, 8H). 
MS (CI, NH3) 507 (MH+) 

Example 17 

2-Amino-N-f 1 4R^en?yloxvmethyi-2^4-(morphoH 

piirericfin-1-yl1-2^xreth^ 

25 A. f 1 41 -rRWB<m^xymethYt-2-f4^morph^ 

plperitfn-1-ytyg^xrethylc^ add tert-bMtyt 

ester 

According to General Procedure A, 26 mg (0.068 mmol) of Morpholln-4- 
yl-(4-phenyl-piperidIn-4-yl)-methanone hydrochloride and 20 mg (0.065 mmol) 
30 of 3 were coupled and the product was purified by silica gel chromatography 
(99:1 v/v chIoroform:methanol) to give 42 mg of 17A as a clear oil. 

B. 2-Amino-N41WR)-benzy|pxvme^ 
phenyl>piperidin-1>y^2-oxo.ethvlVisobutvramide 

According to General Procedure B, 42 mg (0.66 mmol) of 17A was 
35 deprotected to give 27 mg of the title compound as a clear on. 

1H NMR (CDQ3 250MHz) S 7.13-7.39 (m, 10H), 6.97-7.02 (d, 1H), 
5.00-5:12 (m, 1H), 4.38-4.52 (m, 3H). 3.82:4.00 (m, 1H). 3.51-3.67 (m f 3H), 
2.96-3.50 (m, 9H), 2.20-&34 (m, 1H), 1.57-2.11 (bm, 3H). 1.29 (s. 6H). 
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MS (CI, NH3)537(MH+) 

Example 18 

fflMW2-f2-Amino-2^ethvl-proDionYlamlnoV3-ben^ 

fl.^biptDeridinyM'-cart^xyjlc acid amide hydrochloride 
5 A. ri41^RWBenzvloxvmethY^ 

oxo-ethylcarfaamovlV1 -methvl-ethvlV-carbamte acid tert-butyt aster 

According to the method outlined in General Procedure A, 21 mg (0.055 
mmol) of 3 and 1 1 mg (0.052 mmoJ) of 4-carbamyl-4-piperidinopipericDne were 
coupled and the product was purified by silica gel chromatography (99:0.75 v/v 
10 chtoroform:methand) to give 25 mg of 18A as a glass. 

fl^ltylpipertdlnyH'-partJDWlfe acw atpMfl hytirochtart<te 

According to General Procedure C, 25 mg (0.044 mmol) of ISA was 
d ©protected to give 19 mg of the title compound as a white solid. 
15 1 H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) 5 8.32 (d, 0.5H), 

8.27 (d, 0.5H), 7.26-7.42 (m. 5H). 5.06-5.19 (m, 1H), 4.48-4.70 (m, 3H) t 4.21- 
4.34 (m, 1H), 3.64-3.79 (m, 3H), 3.38-3.50 (m, 1 H), 2.91 3.18 (m, 2H). 2.48-2.91 
(m,4H), 1.76-2.12 (m,8H),1S7(s,6H). 
MS (CI, NH3) 474 (MH+) 
20 Example 19 

f p V3-AmlncHW2-(S^Pheny|ac^^ ,3^ihyditHpofndp!-frylV>H1 H- 
indo^rrH»ftyt)-^ hydrophlprlde 
a. (RHH^frPiPhenvlace^ 
lndoi-3-yimethyi)-2^xoMe^ add 

25 A mixture of 300 mg (0.59 mmol) of 13A, 160 mg (0.68 mmol) of 

dlphenylacetylchloride and 83 mg (0.68 mmol) of 4-dlmethytamtnopyrtdine in 5 
mL of methylene chloride was stirred overnight at room temperature. The 
mixture was diluted with chloroform and washed twice each with 10% 
hydrochloric acid, saturated aqueous sodium bicarbonate and brine. The 

30 solution was dried over MgS04 and concentrated. The product was purified 
by silica gel chromatography using a gradient of 75% ethyl acetate in hexane 
to 100% ethyl acetate to give 150 mg of 19A as a white solid. 

B. fR)-2-Amino-N -T2-f5<JlDherwiace^ 
1-f 1 H-lndol-3-vtmBthvl^2-oxo>ethvn^sobutvramide hydrochloride 

35 To 150 mg (0.20 mmol) of 19B In 2 mL of ethanol was added 2 mL of 
concentrated hydrochloric add, and the mixture was stirred at room 
temperature for 1 h. The mixture was concentrated to give 140 mg of the title 
compound as a white solid. 
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1h NMR (CD30D r 300MHz) (mixture rotamers) 8 7.60 (d, 1H) f 7.52 (s, 
0.5H), 7.41 (s, 0J5H), 721-7.34 (m, 12H), 623-7.13 (m, 4H), 5.13 (8, 1H), 422- 
5.00 (m, 1H), 4.06-4.18 (m, 1H) f 4.40-4.51 (m, 1H), 4.01-4.19 (m f 2H) t 3203.42 
(m, 2H) t 1.59 (s, 3H), 1.51 (s f 3H). 
5 MS(CI.NH3)600(MH + ) 

Example 20 

(ffl-2-Armno-N-(2-f1H-^ 

1 H-iSQQulnoline-2-carbon\4VBthyn4Mbutvmmfde hydrochloride 

A. 6-noluonB-4^lfonylamln^ 
10 pqrhoxWic ackj tart butyl aster 

To a mixture of 275 mg (1 .1 0 mmol) of 6-amino-3 f 4-dlhydn>-1 H- 
teoquinoline-2-carboxyfic acid tart-butyl ester, 134 mg (1.33 mmol) of 
triathylamine in 6 mL of methylene chloride at 0°C was added 233 mg (12 
mmol) of toluenesuKohyl chloride in one portion. The mixture was allowed to 

15 warm to room temperature and was stirred overnight An additional 62 mg 
(0.61 mmol) of triathylamine and 105 mg (0.55 mmol) of 
toluenesuffonylchioride was added and stirring was continued for an additional 
4 h. The mixture was concentrated and the residue dissolved in ethyl acetate. 
The organic portion was washed twice each with 1N NaOH and brine, dried 

20 over Na2S04 and the product was purified by silica gel chromatography (1 2 
v/v ethyl acetatethexane) to give 274 mg of 20 A as a loam. 

B. 4-M3thyW1A3,4-tgfre^ 

According to General Procedure B, 253 mg (0.63 mmol) of 20A was 
deprotected to give 175 mg of 20B as a foam. 
25 c. (RHH2-(imnriQl-fry^ 

1 H^soquippiin^g^rt>Qnyn^thYt^rfaamoyf}-i ^thyl-Pthyltorframlfi flPlti 
tert-brtvl ester 

According to General Procedure A, 84 mg (0278 mmol) of 20B was 
coupled to 1 08 mg (0278 mmol) of 4C and the product was purified by silica 
30 gel chromatography (70:30 v/v ethyl acetaterhexane) to give 1 14 mg of 20C. 

D. fR^Amino-N-(2W1H-indol^vt W1-r6-ftoluene^sulfonviaminoV3.4> 
dihvdro>1H-isoQuinoline-2-carfaonyn-ethyl^isobiJtyremidQ hydrochloride 

According to General Procedure C, 1 14 mg (0.17 mmol) of 20C was 
deprotected to give 68 mg of the title compound as a solid. 
35 1H NMR (CDCi3 250MHz) (mixture of rotamers) 5 8.41 (d. 02H), 823 

(d, 0.5H), 8.15 (bs 0.5H). 7.75 (d, 2H). 7.67 (d, 2H). 7.53 (bs, 02H). 6.51-721 
(m, 8.5H) ( 6.07 (d, 02H), 5.13-5.32 (m, 1H), 428-4.61 (q, 1H) f 4.04-4.19 (m. 
1 H), 3.77-4.04 (m, 1 H), 228-3.44 (m, 3H), 2.46-2.62 (m, 5H). 1 .30 (bs, 6H). 
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Example 21 

fR)-Piperidine-4-carboxvlic acid f14)enzyt-2>oxo>2>r4>(g>pheftyk 

bpn2QlmMa?Ql-VYl)-pipgridin'1-Yl]-ethyn-amltie hydrochloric 

A. fRU-(1-Carboxv-2-PhenYl^thylcarbamo^^^ 

5 add teifcbuM ester 

A mixture of 1*00 g (6.05 mmol) of D-phenylalanine, 1 .98 g (6.05 mmol) 
of 77A and 1.84 g (18.2 mmol) of triethylamine in 10 mL of water and 40 mL of 
dioxane was stirred at room temperature for 15 h. The mixture was diluted with 
chloroform and acidified to pH 4 with acetic acid. The layers were separated 

10 and the organic portion was washed three times with brine, dried over MgS04 
and concentrated to give 2.1 6 g of 21 A as a white solid. 

B. (RWi-Pen^-2^xo-2^4-(2i)he^ 

1-vn^thv1carbanH)vfV^iDeridine>1>«irfaoxvlic acid tert-butyl ester 

According to General Procedure A, 80 mg (0.29 mmol) of 50D and 109 
15 mg of 96A were coupled and the product was purified by silica gel 

chromatography (75:25 v/v ethyl acetate:hexanes) to give 140 mg of 21 B, 

C. rR)^iDeridine-4-cartoxvlic acid f1-benzyl- 2-oxo2.f4-^ 

bcraolmid^QH-yD-p^^ 

To a solution of 140 mg (0.22 mmol) of 21B In 5 mL of ethano! was 
20 added 5 mL of concentrated HCI and the mixture was stirred at room 

temperature for 1 h. The mixture was concentrated and the residue crystallized 
from methanoi/ethyl acetate to give 107 mg of the title compound as a white 
solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 6 8.32 (m, 
25 0.5H), 7.66-7.89 (m, 8.5H), 7.19-7.40 (m, 5H), 5.13-5.21 (m, 0.33H). 5.02-5.10 
(m, 0.67H), 4.15-4.27 (m, 0.33H), 4.03-4.14 (m, 0-67H). 
MS (CI, NH3) 536 (MH+) 

Example 22 

N42-J4-Arelyl-4-Phanvl-plDeridin-1^ 

30 amlno-isobmynftmldg hydrochloride 

According to General Procedure A, 3.15 mg (13.1 mmol) of 4-acetyl-4~ 
phenytpiperidine hydrochloride and 5.0 mg (13.1 mmol) of 3 were coupled to 
give (1 -[2-(4-Acetyl-4-phenyl-plperidin-1-yf)-1-(R)-benzyf oxymethyl-2-oxo- 
ethylcartamoyI>1-meth>4-ethyI>cart)arnic acid tert-butyl ester. The crude 
35 product was deprotected according to General Procedure C to give 5.09 mg of 
the title compound. 

MS (CI, NH3)508 (MH+) 
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Example 23 . 

fflM-f2-fe-Am1no-2-methvl^ 

p»peridine>4-cart)DXv>ic acid ethyl ester hydrochloride 

a. 4-PhQnyl-piperidinM^rboxylic add ethyl ester hydrophlPrtdfl 

5 A mixture of 10.0 g (45 mmol) 4-cyano-4-phenyfpiperidine 

hydrochloride, 10 g of sulfuric acid and 2.S mL of water was heated at 1 50°C 
for 1 h. The mixture was allowed to cool to 110°C and 10 mL of ethanot was 
added. The ethano! was then distilled off. TWs ethartol addition/distillation was 
repeated four more times. Following the last addition, the mixture was heated 

10 to 125°C cooled to room temperature and poured onto tee. The mixture was 
basffied with 10% NaOH and extracted twice with ether. The organic extracts 
were dried over MgS04 and concentrated to give 2.3 g of a yellow oil. A 
solution of 2.0 g of the free base in 100 mL of ether was treated with an ether 
solution saturated with HQ. The white precipitate was filtered and 

15 recrystafflzed from EtOAc/hexanes to give 1 .73 g of 23A 
B. fRV142-f2-Amfno-2^ethvl^mpIor^ 
4-Dhenv»-oiDeridine-4-oarfeoxyHc aci d ethyl ester hydrochloride 

According to the method outlined in General Procedure A, 3.55 mg (13.1 
mmol) of 23A and 5.0 mg (13.1 mmol) of 3 were coupled to give 1-{3- 

20 benzy1oxy-2-(24ert-butoxycarbonytan^^ 

propionyQ-4-phenyl-plperidine-4-carboxylic acid ethyl ester. The crude product 
was then deprotected according to Genera) Procedure C to give 6.97 mg of the 
title compound as a solid. 

MS (CI, NH3)496 (MH+) 

25 Example 24 

2-Amino-N^1-mV^enzvloxvm8m^ 

piperidirh1-yn-g-QXP-ethylHspbirtvramidq hydrochloride 

A. 4-Oxo-Dberidine-1-carboxvlte acid berm/l ester 

To a mixture of 50.0 g (0.325mol) of 4-plperidone hydrate hydrochloride 
30 and 181.9 g (1.82mol) of potassium bicarbonate in 750 mL of EtOAc and 75 mL 
of water, was added 49 mL (0.343mol) of benzyl chloroformate over 10 min. 
with stirring. The mixture was stirred at 24°C for 2.5 h and then diluted with 
water. The layers were separated, and the aqueous portion extracted with 500 
mL of ethyl acetate. The combined organic extracts were washed once each 
35 with water and brine, dried over MgS04 and concentrated to give 81.41 g of 
24A as a yellow oil. The crude product was used without further purification. 

B. 4-Hvdroxv^trifluoromethvl>phenvl^peridine>1-carfaoxync add 

bensylester 



Printed from Mimosa 10/14/1997 13:38:39 page -81 



WO 96/35713 



-80- 



PCMB95/00333 



To 1 25 g (51 .4 mmoi). of magnesium In 10 mL of ether was added a 
solution of 4-bromobenzotrifluoride in 10 mL of ether. The reaction initiated 
. soon after the addition was complete. The mixture was stirred for 1 J5 h at 24°C 
and then cooled to 0°C. A solution of 10.0 g (42.87 mmoi) of 24A In 50 mL of 
5 ether was added and the mixture allowed to warm to room temperature and 
was stirred for 17 h. The reaction mixture was quenched by adding 150 mL of 
saturated aqueous ammonium chloride. The organic layer was separated and 
the aqueous phase was extracted with ether The combined organic extracts 
were washed once each with water and brine, dried over MgS04 and 
10 concentrated. The crude material was purified by silica gel chromatography 
(3:7 vAf EtO Ac:hexanes) to give 12.48 g of 24B as an orange oil which 
solidified on standing. 

c. 4"f4'Trtflupmmgthy1^h^nvlVpfwrit1irHhol 

To 12.3 g (32.4 mmoi) of 24B in 150 mL of ethanol was added 1.4 g of 
15 10% palladium on carbon. The mixture was hydnogenated on a Parr shaker at 
48 psl for 2JS h. The solution was filtered through ceitte and concentrated. The 
resulting solid was triturated with ether/hexane to give 4.98 g of 24C as a white 
solid. . 

D. 2-AThftiP-N-f 1 WRytipn^p^QthyH^ 
20 phenytl-plperidlrH-yfra^xre hydrochloride 

According to General Procedure A, 3.22 mg (13.1 mmoi) of 24C V and 5 
mg (13.1 mmoi) of 3 were coupled to give (1-{1-(R)-Benzytaxymethyl-2-{4- 
hydroxy-4-(4-trffliK>romethyl-phenyQ-p^ 

methy!-ethyl)-cart>amic add tert-butyl ester. The crude product was 
25 deprotected according to General Procedure C to give 7.35 mg of the title 
compound. 

MS (CI, NH3) 466 (MH+) 

Example 25 

(R)-1 >r2>f2-Aminfvg^ethyi^mDionvlamlnoW^en2y>oxv>DroDionylV 
30 piperirilne-4-carboxyllc acid cyclohexviamide hydrochloride 

a. Piperitfin^1,4-tfcarbQxyiiP arid monobensyl ester 
To a slurry of 66.4 g (0,50 mo!) of isonlpecotte acid, and 145 mL (030 
mol) of triethyiamine in 600 mL of methylene chloride was added a solution of 
72 mL (0.50 mol) of benzyl chloroformate in 200 mL of toluene at 10°C. The 
35 slurry was allowed to warm to room temperature and after stirring for 17 h was 
treated with 1 L of a 10% aqueous sodium carbonate solution. The layers were 
separated, and the aqueous portion was extracted once with ether and then 
acidified to pH 3. The aqueous portion was then extracted with methylene 
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chloride. The organic extract was washed with brine, dried over MgS04 and 
concentrated to give 35.2 g of the title compound as an oil which was used 
without further purification, 

B. 4-Cvclohexvlcarfaamovl-pip eridlne>1-carboxyflc acid benzyl ester 

5 To 3.82 g (14.3 mmdl) of 25A was added 1.2 mL (15.7 mmol) of thlonyt 

chloride In SO mL of methylene chloride which contained 1 drop of DMF. The 
slurry was reflux ed on a steam bath for 10 mfn. to give a dear solution. The 
mixture was concentrated, and the resulting oil was dissolved in 30 mL of THF 
and was added to a solution of 3.54 g (35.8 mmol) of cyclohexylamlne in 20 mL 

10 ofTHFatO°C. The mixture was stirred at 24°C for OJS h and then filtered. The 
filtrate was concentrated and then dissolved in methylene chloride. The 
organic solution was washed once each with water, 1 N HQ, saturated 
aqueous sodium bicarbonate, and brine, dried over MgS04 and concentrated 
to give 3.46 g of 25B as a solid. 

15 C. PiDBridme-4-caiboxylic arid cvdohexytemlde 

To 3.46 g (10 mmol) of 25B was added 30 mL of methanol, and the 
mixture refluxed in 20% NaOH for 8 h. The methanol was removed, and the 
aqueous phase extracted wHh methylene chloride. The aqueous solution was 
acidified to pH 5 with acetic acid and extracted with methylene chloride. The 

20 combined organic extracts were dried over M9SO4 and concentrated to give 
1.81 g of the title compound as an off-white solid. 
0. (RH^3-ArTwnp-2-meW^ 

pjperidine^carboxvlic acid cvclohexvlamide hydrochloride 

According to General Procedure A, 2.76 mg (13.1 mmol) of 25C, and 5 
25 mg (13.1 mmol) of 3 were coupled to give {1 -{1-(R)^nzyloxymethyl-2-(* 
c^dohexylcarbamoyl-piperidirv^ 

carbamic add tert-butyl ester. The crude product was deprotected according to 
General Procedure C to give 6.60 mg of the title compound. 
MS (CI, NH3) 473 (MH+) 
30 Example 26 

fRl-242-r2-Amino-2-methvl-p^^^ 

1.3,3,4-tefrahytiro-^ add ethylamlde hydrcmhlpritie 

A. (RV2-r2-f2-tert-B»toxyra^ 
(1H-indQl"»ylVpropiQnYlV1 ,^ i 3 > 4>tqtraf^droH^ul^lina'6-carbPxyiic add 
35 To 756 mg (1 .35 mmol) of 5E in 1 0.8 mL of THF was added a solution of 
97 mg (4.04 mmd) of lithium hydroxide in 2.7 mL of water. The mixture was 
stirred for 17 h at room temperature. The mixture was concentrated and 
dissolved in 100 mL of water. The aqueous solution was extracted twice with 
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methylene chloride, acidified with acetic acid, and extracted twice with ethyl 
acetate. The ethyl acetate extracts were washed twice with brine, dried over 
Na2S04 and concentrated to give 632 mg of 26A as a white solid. 

B. (RHUI^EthvIca^ 
5 carbonvlW2-Mmnctol-3-\riWh^ add 

According to General Procedure A, 60 mg (0.11 mmol) of 26A and 13.4 
mg (0.16 mmol) of ethylamine hydrochloride were coupled and the product 
was purified by silica gel chromatography (100% ethyl acetate) to give 47 mg 
of 26B as a foam. 

10 C fRV2^242-Amir^2>mBthyl-p roplony>amlno)-3>f1H-indot-3-ylV 

DroDionvlV1^,3,4-tetrahvdroHSOQuinolin^carboxylic acid ethyiamide 

hytirochtaritiQ 

According to General Procedure C> 47 mg (0.081 mmol) of 26B was 
deprotected to give 39 mg of the title compound as a solid. 

15 1 H NMR (CD3OD 250MHz) (mixture of retainers) (partial) 6 8.32 (d, 

1H) f 7.53-7.64 (m, 1.5H), 7.40-750 (m. 1.5H). 730 (d, 0.5H) f 6.91-7.18 (m, 4H), 
6.61 (d, 0.5H), 5,14-5.32 (m, 1H), 4.63-4.74 (d, 0.5H), 4.39-4.54 (m, 1H), 4.07- 
4.18 (d, 0.5H). 3.80-3.91 (m, 0.5H), 3.54-3.16 (m, 0.5H), 157 (s, 6H), 1.06-1.27 
(m,3H). 

20 M8(CI,NH3) 476 (MH+) 

Example 27 

(Rl-2-f2^2-AmlnQ-2-methvl-oroDto^^ 
1,2,3.4-tetTahvdrr>4soaulnoline-6>carboxvtic acid nhenviamtde hydrochloride 

A. (RHHfrtimndol-frvlH^ 

25 iSPOUinollnQ-2^rbonv1VBthvlra^ acid tert- 

butyl ester 

To 60 mg (0.11 mmol) of 26A in 0.6 mL of methylene chloride was 
added 11.4 mg (0.112 mmol) at triethylamlne. The mixture was cooled to 0°C 
and 13.5 mg (0.112 mmol) of pivaloy) chloride was added In one portion. The 

30 mixture was stirred for 1.5 h at 0°C and then 10 mg (0.107 mmol) of aniline was 
added and the mixture was allowed to warm to room temperature and stirred 
for 17 h. The mixture was dfluted with ethyl acetate and washed twice with 1N 
NaOH and brine. The solution was dried over Na£S04 and concentrated. The 
product was purified by silica gel chromatography (2:1 v/v ethyl 

35 acetaterhexanes) to give 39 mg of 27A as a foam, 

B. (RV242>f2-Amin^mBthyUprt^ionylamino^f1H4ndo!AylW 
DrODtonvn'1.2.3.4-tetmhvdro-isOQuinoline>6-CTrboxvltc acid ohenylamide 

hydrochloride 



Printed from Mimosa 10/14/1997 13:38:39 page -84- 



WO 96/35713 



PCT/IB95/00353 



■83- 

According to the method outlined In General Procedure C, 37 mg (0.06 
mmol) of 27A was deprotected to give 32 mg of the We compound as a solid. 

1 H NMR (CD3OD 250MHz) (mixture of rotamers) (partial) 5 733-7.79 
(m, 6H), 757-7.42 (m. 3H), 6.95-752 (m, 5.5H), 6.67 (d, 05H), 559-5-32 (m, 
5 1H), 4.63-4.79 (m, 05H), 4.43-4.59 (m, 1H), 4.09-4.19 (m, 05H). 3.78-352 (m, 
05H), 3.39-3.63 (m, 25H). 159 (s, 6H). 
MS (CI, NH3) 524 (MH+) 

Example 28 

(RV2-f2-(2-Amlng-2-methyhpre 

10 carfaoxvllc add hydrochtntlita 

A. (m-2-l2-(2-Amino-2-metovl-DroDionvlamino^(1 H.lndQl-3.ylW 
DroDionvn-155.4-tfitrahvdrn-is^ add hydrochloride 

According to General Procedure C, 40 mg (0.073 mmol) of 26A was 
deprotected to give 25 mg of the title compound as a solid. 
15 1 HNMR (CO3OO 250MHz) (mixture of rotamers) (partial) 6 7.78 (d, 

0.6H), 752-7.68 (m, 25H), 759 (d, 05H), 753 (d, 05H), 6.95-7.19 (m, 35H), 
6.68 (d, 05H), 5.17-551 (m, 1H), 4.63-4.74 (d, 05H), 4.42-453 (q, 1H), 4.09- 
4.20 (d.1H), 158 (s,6H). 
MS (CI, NH3) 449 (MH+) 
20 Example 29 

(R)-2-AmlnOrN-f2-f1H-lndol-3-vll1.^^ 

dlhvdro-1 HHSQOijlno1lne.2^ibf^VelhvlUsfthiityfatnldi> hyrimchlorida 
A. fRM1-(2-(1H-lndol-3-vlVl-(6-f2-f^ 
dlhVdro-Hteoauinoline^^catoon^^ 
25 add tart-butyl ester 

According to General Procedure A, 72 mg (056 mmol) of 7H and 100 
mg (056 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using 1 00% chloroform, followed by 2% methanol In 
' chlorofom)toglve130mgof29Aasafbam. 
30 B. (RV2-Amino4j-(2-(1H-lndQl-3-vlV1.t6.rg.fa-fnethyUjreldo^hanvn. 

3.4-dihvdro-1H^soQulnoline-2-camor^ hydrochloride 
According to General Procedure C, 130 mg (050 mmol) of 29A was 
deprotected to give 120 mg of the title compound as a tan solid 

1 H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) 5 757-7.72 (m, 
35 2H). 659-757 (m, 105H), 6.68 (d, 05H). 5.18-552 (m, 1H), 457-4.75 (m, 2H). 
358-351 (m, 0.5H), 3.53-3.68 (m, 05H), 3.17-352 (m, 2H), 562-2.80 (m. 4H), 
2.41-2.60 (m, 05H), 2.14-259 (m. 05H), 1 .58 (s, 6H). 
MS (CI. NH3) 552 (MH+) 
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Example 30 

2-Amino-N41-rRV^n;^oxYmethvl-2^xo 

PYnrglidlrh1'Yn-€thylH?PbMtyram^fi triflMPrparefrte 

A. 3>t9ft-PutQxycarfapnylamint>'pyTOlMln^1'cart?PxyliP pcM fr^n^yl 

5 ester 

To a mixture of 19.0 g (102 mmol) of 3-(t-butoxycarbonylamino) 
pyrrolidine and 14.28 g (117 mmol) of 4-dlmethylaminopyrfdinB in 115 mL of 
methylene chloride at 0°C was added 20.0 g (1 17 mmol) of benzyl 
chloroform ate dropwise. The mixture was allowed to warm to 24°C and was 
10 stirred overnight The mixture was diluted with chloroform and washed twioe 
with 10% HCI, twice with saturated aqueous sodium bicarbonate and once with 
brine. The mixture was dried over M9SO4 and concentrated to give 30A In 
quantitative yield. The crude material was used without further purification* 

B. S-Amlno-pyrmlidine-l-carboxylic add benzyl ester trifluoroacetate 
15 To 9.4 g (29.3 mmol) of 30A at 0°C was added 100 mL of trifluoroacetic 

acid and the mixture stirred at 24°C for 1 h. The mixture was concentrated, and 
coevapo rated three times from ethyl acetate/heptane to give 1 1 .0 g of SOB as 
. an orange oil. 

C. 3>fToluena-4-sutfonvtemlnoVpyrro»dino>1>carboxync add benzyl 

20 ester 

To a mixture of 2.0 g (6.0 mmol) of 30B t 0.84 g (6.9 mmol) of 4- 
dimethylamlnopyridlne, and 0.61 g (6.0 mmol) of triethytamine in 10 mL of 
methylene chloride was added 1.32 g (6.9 mmol) of toluenesutfonyl chloride 
and the mixture was stirred overnight The mixture was diluted with chloroform 
25 and washed twice each with 10% HQ, saturated aqueous bicarbonate and 
brine, dried over MgS04 and concentrated. The product was purified by silica 
gel chromatography using a gradient etution of 35% ethyl acetate In hexane to 
100% ethyl acetate to gtve 30C as a white solid (700 mg). 

D. 4-Methvl>N>pyrre!idin-a-vl^en2anQStjHonamida 

30 To 0.70 g (1.9 mmol) of 30C in 20 mL of ethanol was added 0.40 g of 
10% palladium on carbon and the mixture was hydrogenated on a Parr shaker 
for 17 h at 45 psL The mixture was diluted with 1 10 mL of a (9:1:1) mixture of 
ethanoirwatenammonium hydroxide and was stirred for 20 min. The solution 
was filtered through celite and concentrated to give 300 mg of 30D as a yellow 

35 solid. 

E. (HHR)-ter^Qxymeth^^^ 

n\moiidin>1>vn^th^Mrbamovn-1.methvl^thyiVcflrfaamic acid tert-buM estar 
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Accordlng to General Procedure A, 94 mg (0.39 mmol) of 30D and 100 
mg (0.26 mmol) of 3 were coupled and the residue was purified by silica gel 
chromatography using a gradient elution of 50% ethyl acetate in hexane, to 
100% ethyl acetate to give 100 mg of 30E. 
5 F. frAmfno-N^HR^araylQ^gft^ 

sulfonvlaminoVDvrrondin-1-vn-emvl)-lsobutvmmide trifluoroacetate 

To 1 00 mg (0.1 6 mmol) of 30E was added 2 mL of trtfluoroacetic add at 
0°C and the mixture was stirred for 1.5h at 24°C. The mixture was 
concentrated, and coevaporated once each with ethyl acetate and hexane. 
10 The product was precipitated from methylene chloride/hexane and was 
collected by filtration and dried under vacuum to give 95 mg of the title 
compound. 

1H NMR (CD3OD 250MHz) 5 (retainers) 7.75-7.84 (m, 2H) 4 7.29-7.50 
(m, 7H) f 4.76-4.93 (m, 1H), 4.57 (d, 2H), 3.69-3.80 (m, 5H), 3.39-3.65 (m f 2.5H), 
15 3.22-3.31 (m, 0.5H), 2.45 (m, 3H), 1 .62 (ffl, 6H). 
MS (Cl f NH3) 503 (MH+) 

Example 31 

f m-2-Amf no»N-H ^lhvdro-1 KUIsonulntilln^g^arbonvlWg^l H-lndol^vn- 

fithylHpQt^iyramldft hy^roghlortcte 
20 A. (RHHH3.4-Plh^ 

ethyl<arbamoylV1"methyhethylH^rbantic acid tert-bwtyt ester 

According to General Procedure A, 60 mg (0.154 mmol) of AO and 26 
mg (0.154 mmol) of 1^3,4-tetrahydrolsoquinoOne were coupled and the 
product was purified by silica gel chromatography (40:60 v/v ethyl 
25 acetaterhexanes) to give 71 mg of 31 A. 

B. IP\ AAmtnrvN-M-tt 4-dihvdro-l H-l SOq u1noHn6-2^arbonvn-2-f 1 H- 

irxjQi-g-yl)-Bthy1HSQbutyram(c^ hydrochloride 

According to the method outlined in General Procedure C, 57 mg (0.106 
mmol) of 31 B was deprotected to give 49 mg of the title compound. 

30 1 H NMR (CD3OD 250MHz) (mixture of retainers) 6 8.32 (d, 1H), 7.56 

(d,1H) ( 7.32 (d, 0.5H), 6.96-722 (m, 7H), 6.61 (d, 0.5H), 5.17-5.32 (m, 1H), 
4.61-4.73 (d f 0.5H), 4.45-4.58 (d, 0.5H). 4.29^4.41 (d, 0.5H), 3.96-4.05 (d, 
0.5H), 3.37-3.72 (m, 2H), 3.13^3.26 (m, 2H), 2.54-2.74 (m, 1H), 2.39-2.55 (m, 
0.5H). 2.11-225 (m, 0.5H), 1.49-1.62 (m, 6H). 

35 MS (CI, NH3) 405 (MH+) 
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Example 32 

(R)-N-{1-fg-(2-Amio^ 

pvrrolitfin-3"VlVben2amidg trifluoroacetate 

A. 3-Ben2ovtamino-Dvrrolidfn^1-carfaoyyHc acid benzyl ester 

5 To a mixture of 2.00 g (6.0 mmol) of 30B, 0.84 g (6.9 mmol) of 4- 

dimethylamlnopyridine and 0.610 g (6.9 mmol) of triethylamine In 10 mL of 
methylene chloride was added 0.97 g (6.9 mmol) of benzoyl chloride and the 
mixture stirred for 72 h. The reaction mixture was diluted with chloroform and 
washed twice with 10% HCt, twice with saturated sodium bicarbonate solution 

10 and once with brine. The mixture was dried over MgS04 and concentrated. 
The product was purified by silica gel chromatography (7525 v/v ethyl 
acetate/hexanes) to give 690 mg of 32A, 

B. N-Pyrrol[iiir>-3-yl"bPn^mWe 

To 0.69 g (2.1 mmol) of 32A in 20 mL of ethanoi was added 0.30 g of 
15 10% palladium on carbon and the mixture was hydrogenated on the Parr 
shaker for 1 7 h at 45 psl. The mixture was diluted with 1 1 0 mL of a (9:1 :1 ) 
mixture of ethanofcwatenammonium hydroxide and stirred for 15 nrdn. The 
solution was filtered through celite and concentrated to give 265 mg of 32B. 

C. f1-r2-f3-Benzovlamlno^vrrolldir^ 

20 ethvlcart)amovn>1>methv»-ethvl>-carbamic acid targbutyi ester 

According to General Procedure A, 100 mg (0.52 mmol) of 32B and 75 

mg (0.20 mmol) of 3 were coupled and the residue was purified by silica gel 

chromatography using a gradient edition of 75% ethyl acetate in hexane, to 

100% ethyl acetate to give 50 mg of 32C. 
25 D. (RVW142-f2-Amino-2-mBlhv^^ 

propionvn-pvrrondin-a-vn-benzamide trffluoroacetate 

To 50 mg (0.10 mmol) of 32C at 0°C was added 2 mL of trifluoroacetic 

acid. The reaction mixture was stirred for 4 h at 24°C, and the residue was 

diluted with ethyl acetate and coevaporated with heptane and ethyl 
30 acetate/hexane. The residue was diluted with chloroform by addition of 

hexane to give 22 mg of the title compound as a solid. 

1H NMR (CD3OD 250MHz) 5 7.86-7.99 (m, 2H), 7.46-7.65 (m, 3H). 

7.23-7.45 (m, 5H), 452-4.74 (m ( 3H), 3.39-4.26 (m, 7H), 159 (bs, 6H). 

LSiMS-MS 453 (MH+) 
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Example 33 

2-Amlno-N-M-f5-fluoro-1H-indol3-^^ 

benzoimldazoM-N/n-ofperldln-^ hydrochloride 
A. 2>tert-ButDXvcarbonv»aminQ-2>methyl>DroplQnte acid 2.5-dioxo- 
5 Dvrrolldln-1-yl ester 

To a slurry of 5.0 g (24.6 mmoi) of N-t-BOC-a-fnethylalanine in 135 mL 
of methylene chloride was added 3.40 g (29.6 mmoi) of N-hydroxysuccinlmlde 
and 5.65 g (29.6 mmoi) of EDC. The slimy was stirred for 17 h at room 
temperature. The mixture was diluted with ethyl acetate and washed twice 
10 each with water, saturated aqueous sodium bicarbonate and brine. Dried over 
MgS04 and concentrated. The residue was purified by silica gel 
chromatography (1:1 v/v ethyl acetate:hexanes) to give 52 g of 33A as a white 
solid. 

15 fluorehiH-lndol^yD-proplonlc flcftl 

A mixture of 100 mg (0.33 mmoi) of 33A, 62 mg (0278 mmd) of 5- 
fluoro-DL-tryptophan and 79 mg (0.61 1 mmoi) of dllsopropylethylamine In 1.0 
mL of DMF was stirred for 17 h at room temperature. The reaction mixture was 
poured into water and extracted twice whh ethyl acetate. An equal volume of 

20 hexane was added to the ethyl acetate and the mixture was washed three 
times with water and once with brine. The organic phase was dried over 
Na2S04 and concentrated. The product was purified by silica gel 
chromatography (9:1 v/v CHCI&MeOH) to give 52 mg of 33B. 
c. -(HHfrR wrfrimmtal^ 

25 ben2oimida2QM -vlVDtperidirvl -vn-ethvtcartoamoyn-1 -mBttwI^ttn/tt-carbamlc 
acid tart-butyl eater 

According to General Procedure A, 44 mg (0.1 1 mmoi) of 33B and 23.5 
mg (0.11 mmoi) of 4-(2-keto-1-benzlm]dazolinyl)piperidine were coupled and 
the product was purified by silica gel chromatography (100% ethyl acetate) to 
30 give 39 mg of 33C as an amorphous solid. 
D. -2-Am1no»N41-f5-fluoro-™ 
dihydrc*banTOimldazoM-d^ hydrochloride 

According to General Procedure C A 39 mg (0.064 mmoi) of 33C was 
deprotected to give 32 mg of the title compound as a white solid. 
35 1 H NMR (CD3OD 250MHz) (partial) (1:1 mixture of diastereomers ) 5 . 

8.36 (d, 1H), 7.03-7.39 (m. 7.5H), 6.89 ft 1H), 6.76 (d, 0.5H), 5.14-555 (m, 1H), 
4.59-471 (m, 1H), 4.23-4.46 (m, 1H). 3.94-4.11 (m. 1H) t 2.45-2.72 (m. 2H) f 
1.50-1.64 (m.6H). 
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MS(a.NH3) 507 (MH+) 

Example 34 

(R)-N-H -f4-(Acetyl-phsnyl-amino)-piper|(|in&-l -carbpnyll-frd H-lndPl-3-yl)- 

ethylV2-amlno-isobutvramide 
5 A. fRWl -Tl-[4-(Acety>-phenyl-amino)-piper<dln8-1-carbQnvH-2-f 1 H- 

indol-3-y»-ethv1cartiamovn-1-iTiethvl-ethvl\-cartaamlc acid tert-butvl ester 

According to General Procedure A, 45 mg (0.1 16 mmoi) of 4C and 27 
mg (0.124 mmol) of N-phenyl-N-plperldin-4-yl-acetamIde were coupled and 
the product was purified by silica gel chromatography using a gradient of 1% to 
10 5% methanol in methylene chloride to give 63 mg of 34A. 

. B. mWN-n^4-fAcetvl-Dhenvl-amlnoVDlDflridlne-1^art)onvn-2-f1H-»ndol- 

3-yl)-ethyn-^-afntno-isobiityramlc<fl 

According to General Procedure B, 63 mg (0.107 mmol) of 34A was 
' deprotected to give 33 mg of the title compound as a white solid. 
15 1 H NMR (CD3OD 300MHz) (1:1 mixture of retainers) 6 7.31-7.62 (m. 

4H), 6.89-7.23 (m. 5H). 5.1 1-5.20 (t. 1H), 4.99-5.19 (t. 1H). 4.40-4.63 (m, 2H), 
3.68-3.63 (m. 2H), 3.02-3.17 (t, 2H), 2.80-3.01 (t 0£H), 2.50-2.60 (t OJSH). 
2.32-2.41 (m, 1H), 1.64-1.82 (m, 1H), 1.69 (s, 3H), 1.32 (s, 6H). 
MS (CI, NH3) 490 (MH+) 
20 Example 35 

fm-2-Amino-N-J 1 -naphthalen-2-vlmethvl-2^xf>-244-(2^xo-2.3-dihvdro- 
benzolmtda2ol-1 .yn-Dlperidln-1 -vn-ethytl-tsobulvramldB hydrochloride 

a. (i-Napmhalgn-frvtnK^ 

benzoimldazol-1-ylUDiDeridln-1-vn-Bthv>Vcatfaamic acid tart-butyl ester 
25 According to General Procedure A, 605 mg (1 .92 mmol) of BOC-D-3-2- 

. (NapthyQalanlne and 417 mg (1 .92 mmol) of 4-(2-keto-1-benzJmkJazollnyl) 
plperidine were coupled to give 890 mg of 35A as a solid which was used 
without further purification. 

B. HH2-AminQ-ftraptrthate^^ 

30 dlhydro-benzoimldazol-g-orie 

According to General Procedure B, 830 mg (1.61 mmol) of 35A was 
deprotected to give 582 mg of 35B as a ten solid, 
c. (RH1-MeftfrH1-naoh^iefr2^ 

dlhydro-benzoimidazoM-dl-Dlpertdl^^ 
35 arid tart-buM ester 

According to General Procedure A, 570 mg (1.38 mmol) of 35B and 266 
mg (1.31 mmol) of N-t-BOC-a-methylalanine were coupled to give 63 mg of 
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35C after silica ge! chromatography using a gradient of 1% to 3% methanol in 

methylene chloride. 

D. ffi)-2-Amlno-N41-naphthalen-2-^ 

ri?hvdro>ban20imida20l-1>yn-DiDerldln-1 -Yq-ethyfUsobutyramlde hydrochloride 
5 According to General Procedure C a 620 mg (1.03 mmol) ot 35C was 

deprotected to give 404 mg of the title compound as a light yellow solid. 

1H NMR (CD3OD 300MHz) (mixture of rotamers) (partial) 5 7.73-7.87 

(m. 4H), 7.40-750 (m, 3H), 7.19-728 (m f 0.5H), 6*91-7,05 (m. 3H), 6.74^.79 (d t 

0.5H), 526-5.48 (m, 1H), 4.67-4.71 (m, 1H), 4.33-4.50 (m, 1H) f 4.10-4.32 (m t 
10 1H), 3.12-3.39 (m, 2H). 1.55-1.61 (d, 3H). 1.38 (s, 3H). 

MS(CI I NH3)500(MH + ) 

Example 36 

(RV2-Amlno- tktgd 1 H-iPtipH3-vlV1 >r7-ftolimnB^!fpnyi9mirw)^,4^ihy^rp: 
1 hUg wuinofine^carbQnvn^thYfVlspbutYramide 
15 A. (RH 1 -t2-(1 rHndol-3-ylVl -{7-nttro-a,4-tf ihydro-1 WsQqMino«ne-2' 
cartonylVethylcartra^^ add tort-butyl ester 

According to Genera) Procedure A, 750 mg (421 mmol) of 6A and 1.64 
g (4.21 mmol) of 4C were coupled and the product was purified by siffca gel 
chromatography (30:70 v/v EtOActhexanes) to give 1 .50 g of 36A as a foam. 
20 B. (RHH1-(7-Antino^.4-^ 

lndol-3-vn^thvlcarbanK^^ arid tert-buM ester 

To 800 mg (1.46 mmol) of 36A fn 10 mL of methanol was added 300 mg 
of 10% palladium hydroxide on carbon and the mixture hydrogenated at 50 psi 
for 17 h. The mixture was filtered through cefite and concentrated to give 700 
25 mg of 36B as a brown powder. 

C. (RHH2-(1HHndQr^-vlH^^ 
IHigowlnQlinft-frcaTfrpn^ add 
tort-butyl ester 

To 71 mg (0.1 4 mmol) of 36B in 10 mL of methylene chloride at 0°C 
30 was added 17 mg (0.165 mmol) of trfethylamine, followed by 29 mg (0.15 
mmol) of toluenesuKonyl chloride. The mixture was allowed to warm to room 
temperature over 3 h. The reaction mixture was tfluted with ethyl acetate and 
washed twice with 1N NaOH and once with brine. The solution was dried over 
Na2S04 and concentrated, and the residue was purified by silica gel 
35 chromatography (1 2 v/v EtOAc:hexanes) to give 90 mg of 36C as a foam. 

D. mV2-AmirK)-N42-(imndol^vlV1>r7-fto1uene-4>sulfonvlamlnoV3.4> 
dihyrii^1HHsoquinolln*-2^rt 
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According to General Procedure B, 50 mg (0.74 mmol) of 36C was 
deprotected to give 20 mg of the title compound as a white powder. 
MS (CI, NH3)574(MH+) 

Example 37 

5 (R)-N-{fr[2-(g-Am)M^ 

1.2.3.4>tetrahvdro^lsoouinol^7-yn-ben2amtelQ 

A. mW1>f1-rr>Ben20vlamlno>3.4>d?hydro>1H>i^quinnnn^g^rfe6ny^ 
241H^ndo»-^vt^thv1carbamDvn-1^ethy1^thyl]-^rharnlc add tart-butvt ester 

To 86 mg (0,17 mmol) of 36B In 10 mL of methylene chloride at 0°C was 
10 added 20 mg (0.20 mmol) of triethylamine and 26 mg (0.18 mmol) of benzoyl 
chloride. The mixture was warmed to room temperature over 2 h and (filuted 
with ethyl acetate and washed twice with 1N NaOH and once with brine. The 
solution was dried over Na2S04 and concentrated, and the residue was 
purified by slOca gel chromatography (1:1 v/v EtOAc/hexanes) to give 95 mg of 
15 37Aaaafoam. 

B. (RlN4242-r2-Amino-2-meth^^ 
DroDfonvn>1.2.3^tetrahvdro^soqu»nolln>7>yn-benzamide 

According to General Procedure B, 95 mg (0.15 mmol) of 37A was 
deprotected to give 65 mg of the title compound. 
20 MS (CI, NH3) 524 (MH+) 

Example 38 

lmldOTQ[4,s-b1pyriclirh3-Yl^ 

A. 4-(g-CvdoproDVlS.7^1mflmYM^^^^ 
25 1-carboxylic acid tort-butyl ester 

2-CydopropyI-5 t 7-dimethyl-3hMmida20l4 t 5-bJpyrfdine was prepared 
according to literature methods (for preparation see Carpino et ah, Bloorg. & 
Med. Chem. Lett 4, pp. 93-98 1994 (ref.13)). To 625 mg (2.4 mmol) of 
triphenytphosphine in 10 mL of toluene was added 460 mg (2.0 mmol) of cfr 

30 tert-butyiazodicarboxylate, and the mixture was stirred for 1 5 rrdn. A mixture of 
430 mg (2.3 mmol) of 2-cyctopropyl-5,7^methyl-3H^mida2o{4^]pyridine 
and 325 mg (1.62 mmol) of 4-hydroxy-piperidlne-1-carboxytlc add tart-butyl 
ester was added to the stirring solution and the mixture was stirred for 17 h at 
room temperature. The mixture was concentrated and the product was purified 

35 by silica gel chromatography (50:50 v/v hexanes: ethyl acetate) to give 150 mg 
of38A. 

B. 2»CvdQDroovl-5.7-dimethyl^plDQridln^yl>3H-lmida2oT4.5- 
b jpyridine 
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According to General Procedure B, 150 mg (0.39 mmol) of 38 A was 
deprotected to give 60 mg of 38B. 

C. (UUR) Ben2Vloxvmethvl-g.r4-^yelopm P yl.57^imethyt. 
imidazof4.5-b1Pvridtri-3-vn-Dirjerid^ 

5 ethvn-carbamlc add turt-butyl aste r 

According to General Procedure A, 60 mg (022 mmol) of 38B was 
coupled to 84 mg (0.22 mmol) of 3 and the product was purified by silica gel 
chromatography (9:1 v/v ethyl acetate:hexanes) to give 37 mg of 38C. 

D. 2-Amlno-N-f1-{RVbargvloxymethyK2.[4^g^opfDpyl^.7.dlnriethvl- 
10 8inida2or4.5-blDvridin-3.v<UDiperidlTv1.yn.g^xo^m^UlsobLrtyrarnldB 

According to General Procedure B, 37 mg of 38C was deprotected to 
give 25 mg of the title compound. 

1H NMR (CDCI3, 300MHz) S 729-7.37 (m, 3H); 7.16-724 (m, 2H), 
627-6.89 (s, 1H), 5.13-521 (m, 1H), 4.92-5.03 (m, 1H). 4.68-4.82 (m, 1H) 4.50- 
15 4.67 (m, 3H), 4.71-4.89 (m, 1H), 3.66-3.77 (m, 2H), 2.73-2.92 (m, 3H), 2.61 (s. 
5H), 243 (s. 1H), 210-220 (m, 1H),1.86-224 (m. 2H), 122 (d, 6H), 1.02-126 
(m,4H). 

MS (CI, NH3) 533 (MH+) 

Example 39 

20 fR>.2-Amino-N-f2-f4^no-4-Dhan^-plnaridlfv1-ylW1W1H.lnd Q l^«lr n ethvlU2. 

oxo-efryn-isobutvramlda 

A. fRM1-f2-f4-Cvano-4-ohanv>-plperidln.1.ylV1.riH.lndol.a-y1mamylW 

^xoremylcartMmQyn-1^9tr^9thyl)^n?flmlc add tert-toiM ester 

According to General Procedure A, 53 mg (024 mmol) of 4-phenyl- 
25 plperidlne-4rcyano hydrochloride and 92 mg (024 mmol) of 4C were coupled 
and the product was purified by silica gel chromatography (1:1 v/V ethyl 
acetetGrhexanes) to give 124 mg of 39A. 

B. m^-2-Amino-N42-f4-cvano-4-nrwnvl-ntoaridlfv1.ylWWimndol^. 
ylmathyl).2- oxo-ethylHsobuty ram| d e 

30 According to General Procedure B, 105 mg (0.19 mmol) of 39C was 

deprotected to give 82 mg of the tffie compound as a foam. 

1 H NMR (CDCI3, 250MHz) (60:40 mixture of rolamers) S 8.13-824 (m, 
2H), 7.75 (d, 0.6H), 7.68 (d. 0.4H), 728-7.41 (m, 4H), 7.08-727 (m. 3H), 6.94- 
7.01 (m. 1H), 5.13-523 (m, 1H), 4.62-4.78 (m. 1H), 3.73-3.90 (m, 1H), 320-321 

35 (m, 2H), 264-223 (m. 2H). 1 .66-243 (bm, 6H). 1.43 (s. 6H). 
MS (Q, NH3) 458 (MH+) 
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Example 40 

(m-2-Amino-N-f 1 -M H-indoNa-vlmeth^-2-f4-fmoroholine-4-carbonvn-4- 
phenyl-D'iDeridirv1-vll-2-oxo-emvlV<sQbu1vramide hydrochloride 

A. (RH1-(1-(1H-lndol-3-ylmethyl)^^ 

5 phsnyl^fDeridin-1-vn-2-oxo arid 

tert-btftyl ester 

According to General Procedure A, 27 mg (0.087 mmol) of morpholin-4- 
yl-(4-phenyl-plpertdln-4-yl)-methanone hydrochloride and 32 mg (0.081 mmol) 
of 4C were coupled and the product was purified by silica gel chromatography 
. 10 using a gradient of 50% ethyl acetate in hexane to 1 00% ethyl acetate to give 
24 mg of 40 A as a foam. 

B. (RV3-Amfna-N^H1^ 

carbonyn-4-Dhenvl-piperidin-1 -y!]-2-oxo-ethylVisobutyramidQ hydrochloride 
According to the method outlined In General Procedure C v 36 mg of 40A 
15 was deprotected to give 17 mg of the title compound as a yellow solid. 

1H NMR (CD30D, 300MHz) (rotamers) 6 7.52-7.67 (m, 1H), 6.99-7.40 
(m, 8H) f 6.87 (d, 1H), 5.07-5.21 (mi 1H), 4.03-4.30 (m, 1H) f 3.52-3.68 (m f 1H), 
2.74-3.39 (m, 13H), 1.94-2.18 (m, 1H), 1.74-1.90 (m, 1H), 1.58-1.66 (m, 1H), 
1.30-1.47 (d, 6H), 125-1.30 (m, 2H). 
20 MS (CI, NH3) 546 (MH+) 

Example 41 

1>Am^no-cyclQnentanecarboxv«c add n-fm-benzy1oxymethvl-2-oxo-2-f4-(2- 
oxo-2.3^Ihydro-hehzolmldazol-1 -yl)-plperidf n-1 -yll-ethyll-amide 
triftuoroacatate 

25 A. 1-tert-ButQxycarbonylamino-c^opentenecarbQxyfic acid 

To 1.66 g (12.88 mmol) of 1 -amino-1 -cydopentane-carboxyiic acid in 
12.5 mL of 2N NaOH was added 283 mg (13.0 mmol) of di-tert-butyl- 
d [carbonate and the mixture was stirred for 17 h at room temperature. The 
mixture was acidified with 10% HCI and extracted three times with ethyl 

30 acetate. The combined organic extracts were washed with brine, dried over 
MgS04 and concentrated to give 1.71 g of 41 A. 
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B. ( 1 -f 1 -(R VBBnzvlQXvmethvt-2-oxo>244^2-oxo-2.3-dihydro> 
benzolmldazoM-vn-olparidirH-v^ 

tert-bvty) ester 

According to General Procedure A, 20 mg (0.05 mmol) of 1B and 1 1.6 
5 mg (0.05 mmol) of 41 A were coupled, and 23 mg of 41 B was recovered. The 
crude material was used without further purification in the following step. 

C. 1-Amlno-cvdoDentarecarboxvllc add f1>fRWbenzv»oxvmethyi>2-oxQ> 
2-r4-f2-oxo-2.3-dihvdro-benzolmlda2oM^ 

trffluoroacetate 

10 To 23 mg (0.04 mmol) of 41B was added 2 mL of trifluoroacetic add at 
0°C. The ice bath was removed and the mixture was stirred for 2£ h, and then 
was diluted with ethyl acetate and concentrated. The residue was 
coevaporated once from heptane, dissolved in methylene chloride and the 
product precipitated with hexane to give 10 mg of the title compound as a solid. 

15 1 H NMR (CD3OD, 250MHz) 5 7.29-7.45 (m, 7H j, 7.06-7.28 (m, 4H), 

5.17-536 (m, 1H), 4.04-4.31 (m, 4H), 4.19-4.38 (m, 1H) f a72-3.B7 (m, 2H), 
2£5-2.44 (m, 3H), 1.80-2.12 (m, 9H). 
MS (CI, NH3) 506 (MH+) 

Example 42 

20 2-Amlno-^ri-fm-benzvioxvmBth^^^ 

2-oxo>athvn-isobiitvramide trtfluoioaceteta 
A. 3-DlDhBnviacetviamino-Dyrr6ndine-1-cflfboxylic add bangyl ester 
To a mixture of 2.40 g (7.18 mmol) of 30B, 1 .10 g (9.02 mmol) of 4- 
dimethylamlnopyridine, and 0.73 g (7.19 mmol) of triethyfamfne in 10 mL of 
25 methylene chloride was added 1.91 g (8.26 mmol) of diphenylacetytchloilde 
and the mixture stirred overnight at room temperature. The mixture was diluted 
with chloroform and washed twice each with 10% HCt, saturated aqueous 
sodium bicarbonate, and brine. The mixture was dried over MgS04 and 
concentrated to give 2.43 g of 42A as a white solid. 
30 b. g t ^piphgnyHN-pyrrplldln^yi-apetamld^ 

To 2.40 g (5.8 mmol) of 42A in 40 mL of ethano) was added 1.20 g of 
10% palladium on carbon and the mixture was hydrogenated at 45 psi for 17 h. 
The reaction mixture was filtered through celite and was concentrated to give 
1 .67 g of 42B as a yellow oil. 
35 C. J1-riWm-Benzvloxvmethvi-2-^ 

2^xo>emvicarban^)viV1-inethvi-ethviVcarfaamic acid tart-butyl aster 

According to General Procedure A, 150 mg (0.53 mmol) of 42B and 200 
mg (0.53 mmol) of 3 were coupled and the product was purified by silica get 
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chromatography using a gradient of 50% ethyl acetate In hexane to 100% ethyl 
acetate to give 100 mg of 42C as a white solid. 
D. g-Amtno-N41-rm-benzYloxyme^ 

pyrrolifln-1-yfr2^xo^ triflHorpsretate 

5 To 100 mg (0.16 mmpt) of 42C was added 3 mL of trifluoroacetic acid at 

0°C. The ice bath was removed and the mixture stirred for 3 h, diluted with 
ethyl acetate and concentrated. The residue was coevaporated once with 
heptane. Hexane and chloroform were added to the residue and the 
precipitated product was collected by filtration. Recovered 55 mg of the title 

10 compound as a solid. 

1H NMR (CD3OD, 250MHz) (partial) 5 7.22-7.40 (m, 15H), 4.05-5.00 
(m, 1H) ( 4.38-4,57 (m, 3H), 1.60 (s f 6H). 
LSIMS-MS 543 (MH+) 

Example 43 

15 ffiWN-f242-f2-Amfno-2^ethvl-Di^^ 

dihvdro-1H-isoindo1-5-vn>ben?amide trifluoroacetata 

A. 1 ^-BifrhfOTomethyM^^ 

To 8.00 g (53.0 mmol) of 4-Nltroo-xytene in 80 mL of carbon 
tetrachloride was added 16.8 g (106 mmol) of N-Bromosuccinimide followed by 

20 100 mg (0.60 mmol) of 2 9 2 1 -azobis (isobulyronltrile) and the mixture was 
refluxed overnight The precipitated solid was removed by filtration and 
washed with carbon tetrachloride and the filtrate concentrated to give 15.4 g of 
43A as a yellow oil. The crude product was used without further purification in 
the following step. 

25 B. 2-Ben2v1-5wiitn>-2.3-dlhydro-1 H-lsmndole 

To a mixture of 15.4 g (50.5 mmol) of 43A and 35.4 g (430 mmol) of 
sodium carbonate In 1 60 mL of acetone and 35 mL of water was added 5.68 g 
(53 mmol) of beruytamine in 10 mL of acetone over 3 h. The mixture was then 
stirred for 17 h at room temperature. The precipitated solids were removed by 

30 filtration and the filtrate concentrated. The residue was (Sssolved in ethyl 
acetate and washed three times with 1N HQ. The combined HCI washes were 
neutralized with sodium carbonate solution and extracted three times with ethyl 
acetate. The combined organics were washed with brine, dried over MgS04 
and concentrated. The product was purified by silica get chromatography 

35 (15:85 v/v ethyl acetate:hexanes) to give 2.55 g of 43B as a yellow solid. 
C. 5-ArninQ-2.3-dihytiro-1H-isQindgle 

. To 1.50 g (5.9 mmol) of 43B In 50 mL of ethanol was added 125 g of 
10% palladium on carbon and the mixture hydrogenated at 40°C and 5 psl for 
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17 h. The mixture was filtered through celite and concentrated to give 600 mg 
of 43C as a pale purple solid. 

D. {H2-(5-Amlno»1.3K^ 
oxo>ethvlcarfaamovlV1-methvl-ethy1V^flrbamlc acid tert-butyl ester 

5 According to General Procedure A, 300 mg (Z2 mmol) of 43C and 850 

mg (22 mmol) of 3 were coupled to give 950 mg of 43D as a yellow solid. 
The ciude product was used without further purification. 

E. f1>f2.f5-Benzovlamlno>1.3>dlhydro-isoindo^v!V1-rRW 

10 butyl aster 

To a mixture of 300 mg (0.60 mmol) of 43D and 85 mg (0.69 mmol) of 4- 
dimethylamlrtopyridine in 5 mL of methylene chloride was added 98 mg (0.69 
mmol) of benzoyl chloride, and the mixture stirred for 17 h at room temperature. 
The reaction mixture was diluted with chloroform and washed twice each with 
15 10% HCJ, saturated aqueous sodium bicarbonate and brine, dried over 
MgS04 and concentrated. The product was purified by silica gel 
chromatography (87:13 v/v ethyl acetaterhexanes) to give 120 mg of the title 
compound as a white solid. 

F. (RVN^242-f2-Amtno>2-methv^ronlQnylamh^\^Bng^xv> 
20 nmDinmri1-2.a-d1hYdrp-1 H>lsoindol-5-vrVben2amide trifluoroacetate 

To 120 mg (0.20 mmol) of 43D was added 3 mL of trifluoroacetlc acid at 
0°C. The ice bath was removed and the mixture stirred for 3 h. The reaction 
mixture was diluted with ethyl acetate and concentrated. The product 
crystallized upon addition of hexane and chloroform. Filtration of the 
25 precipitate provided 50 mg of the title compound as a while solid. 

1H NMR (CD3OD, 250MHz) 5 7.82-8.00 (d, 2H), 7.78-7,85 (m ( 1H), 
7.00-7.17 (m, 4H) f 7.37-7.42 (m, 6H). 5.08-5.32 (m, 1H), 4.9*5.10 (m f 2H) f 
4.75-4.80 (d, 2H), 4.61 (s f 2H), 3.82-350 (m, 2H), 1 .62 (s, 6H) 
MS(Cl i NH3)501(MH+) 
30 Example 44 

fR\-g-Am1no-N^1-f44>enzvloxv^^ 

plreridin-1 -yn-ethyn-teobuty ramlde 

A. (Ry344-Ben? y1oxy-DhenYllg-tert-brt^ 
acid methyl ester 

35 To a mixture of 2.00 g (5.38 mmol) of N-t-BOC-Obenzy^D-Tyrosine and 

0.819 g (5.92 mmol) of potassium carbonate In 30 mL of DMF was added 0.802 
g (5.65 mmol) of iodomethane, and the mixture stirred for 17 h at room 
temperature. The mixture was diluted with 150 mL water and extracted three 
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times with ethyl acetate. The organlcs were washed four times with water and 
once with brine. Drying over MgS04 and concentration provided 227 g of 
44A as a yellow oil. 

B. (RV2-AmtP^f4-fe^nzYloxy-ph9nyl)-pmpipntc acid methyl ester 
5 • Following the method outlined in General Procedure B, 227 g (5.4 
mmol) of 44A was deprotected to give 1.00 g of 44B as a yellow oil. 

propionvlamlnQVprDDionic acid methyl ester 

According to General Procedure A, 1.00 g (3.5 mmol) of 44B and 0.72 g 
10 (3£ mmol) of N4*0C-*wnethyialanine were coupled and the product was 
purified by silica gel chromatography (25:75 v/v ethyl acetate:hexanes) to give 
1.00 g of 44C as a white solid. 

D. (R^f4-BerwlQxv-Phenyiyg^ 
prppiPnylamlnp)-prDPlonlp arid 

15 Following the method outlined in General Procedure D, 1 .00 g (2.2 

mmol) of 44C was hydrofyzed to give 1.00 g of 44D. 

e. (RHHH4-Benrtpxy^enrt)^^ 
. tenzolmld«PH-yl)-plpari^ 
acftftert-fautyl^ter 

20 According to General Procedure A, 150 mg (034 mmol) of 44D and 75 

mg (0.34 mmol) of 4-(2-keto-1-benzimIdazoflnyl)plperidine were coupled and 
the product was purified by siDca gel chromatography using a gradient of 
(75:25 v/v ethyl acetaterhexanes) to (5:95 v/v methanolrethyl acetate) to give 
100 mg of 44E as a white solid. 

25 f. (R)-2-Amln<rtm-(4-toen^ 
1-yt}'Piperfdlrh1-yn^yfhtwbrtyramfcfe 

According to General Procedure B, 100 mg (0.15 mmol) of 44E was 
deprotected to give 60 mg of the title compound as a white solid. 

.1H NMR (CD30D, 250MHz) (rotamers) 6 7.26-7.52 (m, 6H), 6.91-7.22 

30 (m, 7H), 5.04-5.18 (m, 2H), 4.96-5.01 (m, 1H), 4.60-4.81 (m, 1H) ( 4.36-4.60 (m, 
1H), 3.95-4.14 (m, 1H), 2.94-3.10 (m, 2H), 2.45-2.80 (m, 2H), 2.08-2.40 (m, 1H) f 
1.69-1.92 (m f 2H), 1.55-1.6B (m t 1H) f 128-1.40 (m. 8H). 
MS (CI. NH3) 556 (MH+) 

Example 45 

dlhvdrfrbenaolmldgflpH -yl Vplperidine-1 -CTrt^nyn-propylViSQhutyfamidQ 
a. (qy>tert^utomcarbp^ 
benzointida^oH*Yl)j?lperidln*VylH)irtyric acid bereyl ester 
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According to General Procedure A, 2.33 g (7.21 mmol) of N-a-t-BOC-D- 
aspartic-b-benzyl ester and 1.49 g (6.86 mmol) of 4-(2-keto-1- 
benzimldazolinyl) plperldlne were coupled and the product was purified by 
silica gel chromatography using an elution gradient of 2% to 4% methanol In 
5 methylene chloride to provide 2.56 g of 45A. 

B. fn^Am1no-4^o^4-(2^xo-2.3^ 
oiberidirvl-yn-butyric add benzyl ester 

Following the method outlined in General Procedure B, 2.49 g (4.78 
mmol) of 45 A was depnotected to give 1 .77 g of 45B. 
to c. (RVa-(2-tert^irtPxycprfrQ^ 

4-r4-f2-oxo-2.3-dihrtrD^nzoimidazol^ acid benzyl 

ester 

According to General Procedure A, 1.60 g (3.8 mmol) of 45B and 0.77 g 
(3.8 mmol) of N-t-BOC-<*-methylalanine were coupled and the product was 
15 purified by silica gel chromatography using an elution gradient of 2% to 4% 
methanol in methylene chloride to provide 2.46 g of 45C. 

D. mi^fc-tert^utoxvcaibonvlam^ 

4-r4-(2-QXO-2,MIhydro-bCT^^ acid 

To 2.44 g (4.0 mmol) of 45C in 40 mL of ethanol was added 250 mg of 
20 10% palladium on carbon and the mixture hydrogenated at 50 psi for 2 h. The 
mixture was filtered through cellte and concentrated to give 2.00 g of 45D. 

E. (RHH3-(3,4-PihydrM^ ' 
dlhvdro^enzofmldazoM-vllDiDeridine^ 

methyl-ethyiHartmrniP arid tert-hulyl ester 
25 According to Genera) Procedure A, 80 mg (0.19 mmol) of 45D and 22 

mg (0.20 mmol) of 1,2,3,4-tetrahydroisoquinoline were coupled and the 
product was purified by silica gel chromatography using an elution gradient of 
2% to 4% methanol In methylene chloride to provide 52 mg of 45E. 

F. (R)-2-AmlnoW3-f3^ 

30 oxo-2.3-dth ydro-benzolmldazoM -yn-plperidtne-1 -carbonyf>pmpyt>> 

Isofrirtyramldfl 

. Following the method outlined in Genera) Procedure B, 45 mg (0.07 
mmol) of 45E was deprotected to give 22 mg of the title compound. 

1H NMR (CD3OD, 300MHz) (1:1 mixture of rotamers) (partial) 5 7.64- 
35 7.62 (m, 0.5H). 7.20-7.32 (m. 0.5H), 7.10-7.21 (m, 4H), 7.01-7.19 (m f 3H), 5.33- 
5.49 (m t 1H), 3.67-3.92 (m, 2H), 2.58-3.01 (m, 5H), 1.74-1 J9 (m, 2H), 1.39-1.42 
(m.8H). 

MS (CI, NH3) 533 (MH+) 
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Example 46 

mU2-Amino^1-(1H^ndol-^ 

carbonvl)-Drperidin-1 -yll-ethyl^tsobutyfamide hydrochloride 

A. ( 1 -(1 -(1 H-lrriot^vlmethvlV2-oxo>2^4-ph6nvi^rD\mrn«riinft-1 - 

5 carfaonyn-plperidin-l-vl^^ acid tert- 

btrtyl ester 

According to General Procedure A, 71 mg (0.24 mmol) of (4-Phenyl- 
piperidin-4-yl>pyrroiidin-1-yl*niethanone hydrochloride and 94 mg (0.24 mmol) 
of 4C were coupled and the product was purified by silica gel chromatography 
10 using 100% ethyl acetate to elute to give 142 mg of 46 A. 

B. (TO^Affilng^H^ 

f PvrroBdlne-1 -carbomriVplDeridln-l -vn-ethylVJsohutvramide hydrochloride 
According to General Procedure C, 133 mg (0.21 mmol) of 46A was 
deprotected to give 1 19 mg of the title compound as a solid. 
15 1 H NMR (CDsOD. 250MHz) 6 7.52-7.63 (m, 1H), 7.00-7.37 (m, 8H) f 

6.80-6.81 (m, 1H). 5.02-5.26 (m, 1H), 3.99-427 (m, 1H), 3.04-3.72 (m, 6H), 
2.61-3.02 (m, 3H), 1.44-228 (m, 13H). 
MS (CI, NH3) 530 (MH+) 

Example 47 

20 fRVg-Amlno-r^1-fimndo^ 

DlDflridin-1-vn-ethvn-isobutvramlde hydrochloride 

A. f4H1H-indoKHriHH-^l^ 

To a solution of 23*4 g (020 moJ) of indole In 250 mL of pyridine was 
added 232 mL (020 mol) of benzoyl chloride with mechanical stirring and the 

25 mixture was stirred for 48 h. After dilution with 100 mL of water and 

acidification with 6N HQ, the mixture was extracted twice with ether and the 
ether was washed once with 6N HCf . Drying over MgS04 and filtration 
through celite provided an oil which was triturated with methanol to give 18.4 g 
of 47A as a pale yellow soEd. 

30 . B. 3-PyrWirH-yl-1Wndple 

A mixture of 12.0 g (0.04mol) of 47A, 0.6 g of 10% palladium on carbon, 
8 mL of dibenzylamine and 70 mL of diphenyl ether were heated at 210°C for 
7.5 h. Off-white needles precipitated from solution on cooling and these 
needles were filtered and washed with ether. The solids were suspended in 

35 50 mL of IN HCI and washed once with ether. The aqueous solution was 
filtered through celite and concentrated. To the residue was added 10 mL of 
5N NaOH t and the resulting solid was filtered and washed with water to 
provide 4.02 g of 47B. 
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c. i-Pheny^yridlrH-vH HHnclQle 

To a mixture of 4.0 g (20.6 mmol) of 47B, 5.91 g (20.6 mmoO of cuprous 
bromide, 2.84 g (20.6 mmol) of potassium carbonate in 40 mL of N- 
methylpyrrolidine was added 9.1 mL (86.5 mmol) of bromobenzene and the 
5 mixture heated at 1 90°C for 20 h. After cooling to room temperature the 
mixture was filtered through celtte and the filter pad washed with ethyl acetate. 
The solution was refiltered and washed with 5N ammonium hydroxide solution 
until a blue color no longer appeared In the aqueous layer. The organic 
portion was washed twice with water, once with brine, dried over MgS04 and 
10 concentrated to give 3 f 3 g of 47C as a light brown solid. 

D. 3-( 1 -Benzvl-Pvridin-4-viy 1 -DhenvM H-lndole bromide 
A mixture of 2.7 g (10.0 mmol) of 47C and 1.18 mL (10.0 mmol) of 
benzyl bromide in 50 mL of benzene was heated on a steam bath for 3 h. After 
cooling to room temperature, the precipitated yellow solid was removed by 
15 filtration and washed with benzene to give 3.03 g of 47D. 

E- a-ri-Ben^vM.2.3.6>tetrehvdro^din^viVl> P henvl>1H4ndol B 
To 3.0 g (6.8 mmd) of 47D in 1 00 mL of methanol was added 1 8.5 g 
(490 mmol) of sodium borohydride over 40 mln. The mixture was stirred at 
room temperature for ih and then heated on a steam bath fori JS h. After 
20 cooling to room temperature, the mixture was diluted with water and ether, and 
potassium carbonate was added until the lower layer clouded. The mixture 
was Uttered and the ether phase dried over MgS04 and potassium carbonate. 
Filtration and concentration provided 2.13 g of 47E as a yellow oil. 
F. 1-Phenv1-3-DtDeridln^vMmndole hydrochlorida 
25 A mixture of 1.7 g (6.21 mmol) 47E and 1.0 g of 10% palladium on 

carbon in 200 mL ©fethanol was hydrogenatBd at 50°C for 5 h. 0.78 mL of 
concentrated Ha was added and hydrogenation continued at 50°C for another 
17 h. The mixture was filtered through cellte and concentrated to give 1.26 g of 
47F as a tan solid. 

30 6. (RVf141Wimndol^vlm fl thv1W2^xo>244^1 - P henyi-imnd 0 W^ 

piP8ridln>Vvn^thvlcarbamoviV1>me1h^^thyl^rbamlc acid tart-buM ester 
According to General Procedure A, 70 mg (0.21 mmol) of 47F and 83 
mg of 4C were coupled and the product was purified by silica gel 
chromatography (65:35 v/v ethyl acetate:hexane) to give 90 mg of 476 as a 
35 white solid. 

H. (Ry-2-Amlno-N-(1-<1H-tndo^ 
incfQl^vlVpipericHn-Vyn'ethylHsffhmymmide hydrochloride 
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To a solution of 90 mg (0.14 mmol) of 47G In 4 mL of ethanol was 
added 2 mL of concentrated HQ and the mixture was stirred at room 
temperature for 1 h. The mixture was concentrated and the residue crystallized 
from chlorofbrm/hexane to give 72 mg of the title compound as a solid. 
5 1 H NMR (CD3OD, 250MHz) (mixture of retainers) 6 (partia))7.34-7.74 

(m, 8H) f 7.01-759 (m. 6H), 6.78 (s. 1H), 552-5.39 (m, 1H) f 4.4S4.69 (m, 1H) f 
3.93-4.06 (m, 1H), 1.68 (s, 6H). 
MS (CI, NH3)548(MH+) 

Example 46 

10 fm-2-Amino-N41-/1H-lndol-3-vlm^ 

oxoHgthyiHsofrutyramlrie hydrochloride 

A. 3-f 1 5.3.6-Tetrahvdro-DvrMin-4-vt\-1H-lndole 

50 mL of methanol was treated with 3.45 g (150 mmol) of sodium metal 
with stirring until the sodium had completely dissolved. To the methoxide 
15 solution was added 3.00 g (25.6 mmol) of indole and 1053 g (66.6 mmol) of 4- 
piperidone monohydrate hydrochloride. The mixture was refluxed for 16 h and 
, then concentrated. The residue was dissolved in ethyl acetate and washed 
once with water. The aqueous phase was extracted three times with ethyl 
acetate and the combined organics were washed once with brine, dried over 
20 Na2S04, and concentrated to give 2.85 g of 48A as a yellow solid 

B. a-Piperidln-4-yM H-lndole 

A mixture of 400 mg (2.0 mmol) of 48A in 100 mL of ethanol was 
hydrogenated at 45 psl for 17 h. The mixture was filtered through ceilte and 
concentrated to give 400 mg of 48B as a white solid. 
25 C. (RHHHIH-lrKtoteYlTO^ 

oyc>^thylcartempyth1^thyh^thyl)'carbamte arid tort-butyl ester 

According to General Procedure A, 100 mg (0.50 mmol) of 48B and 195 
mg (0.50 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 75% ethyl acetate in hexane to 
30 87.5% ethyl acetate in hexane to give 220 mg of 48C as a white soDd. 

D. 2-Amino-NI41-f1H-indol-3-vlmethvn-2-f4-f1H-lndol^vlUoiDeridin-1- 
^V2-oxo-ethvn-isobutvramide hydrochloride 

To 220 mg (0.39 mmol) of 48C in 3 mL of ethanol was added 2 mL of 
concentrated HCI. The mixture was stirred at room temperature for 1 h and 
35 then concentrated. Methanol and a small amount of methylene chloride were 
added and the mixture was concentrated to give 200 mg of the title compound 
as a white solid. 
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1H NMR (CD30D, 250MHz) (1:1 mixture of rotamers) (partial) 5 8.32- 
8.45 (rn, 1H) f 7.53-7.69 (m, 1H), 7.30-7.43 (m, 3H), 6.94-7.29 (m, 6H), 523-5.37 
(m, 1H) ( 4.46^.63 (m, 1H), 3.90-4.04 (m, 1H), 1.62-1.68 (m, 6H). 
MS(CI ( NH3)471 (MH+) 
5 Example 49 

rRl2.Amlno^J41-(imndol^-vlm^^ 

pipgridln-Vyfrg^^ethylH^^mide hydrochloride 

A. 4^r2-MethvM3enzoimldazol>1>vl^ioeridlne-1-cart)oxvtfc add tert- 

fautyl ester 

10 To 325 mg (3.00 mmd) of 2-methylbennmldazole in 12 mL of DMSO 

was added 100 mg (3.00 mmol) of sodium hydride (60% oil dispersion) and the 
mixture was stirred at room temperature for 30 mia The mixture was heated at 
70°C for 15 min and then cooled to room temperature. A solution of 520 mg 
(3.00 mmol) of 4-methanesutfonyloxy-piperidine-1-carboxyllc add tert-butyl 

15 ester (Yoon et aJ„ WO9204342) In 3 mL of DMSO was added to the imidazole 
solution, and the mixture was stirred at room temperature for 12 h. The mixture 
was diluted with ethyl acetate and washed twice with a solution of saturated 
sodium bicarbonate and brine. The sdution was dried over MgS04 and 
concentrated. The product was purified by silica gel chromatography (95:5 v/v 

20 chtorofofTranethanol) to give 89 mg of 49A as a white solid. 

B. g-Methyl-1-plperlc1liH-Yl"1^en?oimMft2;Q|e WfluorpflQPtate 

To 89 mg (028 mmol) of 49 A at 0°C was added 3 mL of trtfiuoroacetic 
add and the mixture was stirred for 30 min. Dilution with ethyl acetate and 
concentration provided 92 mg of 49B as a yellow syrup. 
25 c. (RHi-M-fimn4p»^ylmeth^^ 

pinBrfdlrv1-yn-2^xo^mvtrar^ add tert-butvl 

ester 

According to General Procedure A, 90 mg (0.42 mmol) of 49B and 163 
mg (0.42 mmol) of 4C were coupled and the product was purified by silica gel 
30 chromatography using (75:25 v/v ethyl acetaterhexanes) followed by (955 v/v 
CH2Ct2'.MeOH) to give 126 mg of 49C as a white solid. 

0. mV2>Amino-M41-f1H-indoll3-vimethvfV244>(2-methvl- 
hen?olmidazot-1-viy*lDeridln.1 -vn-2-oxo-ethvllHSobutvramide hydrochloride 

To 126 mg (021 mmol) of 49C in 6 mL of ethanol was added 6 mL of 
35 concentrated HQ, and the mixture was stirred at room temperature for 80 min. 
The mixture was concentrated and the residue redissdved tn a small amount 
of methanol. Ethyl acetate was added until the product predpitated from 
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solution, and the precipitated material was collected by filtration to give 85 mg 
of the title compound. 

1H NMR (CD3OO, 250MHz) (1:1 mixture of rotamers) (partial) 6 7.53- 
7.81 (m, 4H), 7.19-7.40 (m, 2H), 7.00-7.19 (m, 3H), 2.91 (s, 1.5H). £81 (s, 
5 1.5H), 159-1,68 (m f 6H). 
MS(CI,NH3)487(MH+) 

Example SO 

mi-2-Amino-N-JW1H-indol^vlme^ 

vlVolpeildin-1-yn-ethylVisobtityramide hydmchioride 

10 A. ri-Benzvi-Dioeridin>4-vl^f2>nitro>Dhenvl)-amine 

A mixture of 22.0 g (1 16 mmol) of 4-amIno-1-benzyIpIperidine, 16.31 g 
(116 mmol) of 1 -fluoro-2-nitrobenzene, 19.17 g (116 mmol) of potassium iodide 
and 16.00 g (1 16 mmol) of potassium carbonate in 200 mL of DMSO was 
heated at 150°C for 16 h. The mixture was diluted with ethyl acetate and 

15 washed four times with water and onoe with brine. Drying over MgSC>4 and 
concentration provided Vie crude product, which was purified by silica gel 
chromatography (30:70 v/v ethyl acetatezhexanes) and crystallized from 10% 
ethyl acetate in hexane to give 27.0 g of 50A as yellow crystals. 
B. N>f1-BQnzyi-plDerid?n-4-y1^-bflrgflne>1 2-diamlna 

20 A mixture of 10.0 g (32.2 mmol) of 50 A and 1 .00 g of 10% palladium on 

carbon in 50 mL of ethanol was hydrogenated at 50 psl for 3 h. The mixture 
was filtered through ceflte and concentrated to give 9.00 g of SOB as a dark 
solid 

c. 1 -(1 ■Pgn2yH?lP9ridlrh4-ylV2-phfflyl-1 H-benzolmldarote 
25 A mixture of 1.00 g (3.56 mmol) of 50B and 1.89 g (17.8 mmol) of 

benzaidehyde in 4 mL of nitrobenzene was heated at 110°C for 16 h. The 
mixture was purified by sfltea gel chromatography (30:70 v/v ethyl 
acetaterhexanes) to give 550 mg of 50C as a yellow foam. 
D. 2>Ph9nyl>1.ptoeridin-4.yl>1H>ben?oimidfl20le 
30 To 540 mg (1 .47 mmol) of 50C in 2 mL of methylene chloride at -1 0°C 

was added 294 mg (2.06 mmol) of a-chtoroethyl chloroformate and the mixture 
was stirred for 20 mln and then concentrated. The residue was dissolved in 4 
mL methanol and refiuxed for 1 h. The mixture was concentrated to give 400 
mg of SOD. 

35 E. (RW1^1-(imndol-3-vlme^^ 

VylVpiperitfin-VvIV^ add tert-butyl 

ester 
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According to General Procedure A, 70 mg (0.25 mmol) of 50D and 98 
mg (0.25 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 50% ethyl acetate In hexane to 
100% ethyl acetate 30 mg of 50E was obtained as a white solid. 

5 R fffl-2-Amino-N-(1-(1H-indol-3-^^ 

ben2olmlda2oM»vft-Dioeridln«1 -vn-ethvlVisobutyramlde hydrochloride 

To 30 mg (0.046 mmol) of 50E In 2 ml of ethanol was slowly added 2 
mL of concentrated HCI with stirring. The mixture was stirred at room 
temperature for 75min and then concentrated. Crystallization from ethyl 

10 acetate/hexane provided 22 mg of the title compound as a white solid. 

1 H NMR (CD30D, 250MHz) (1:1 mixture of rotamers) (partial) 6 829 
(d, 0.5H), 7.63-7.80 (m, 8.5H), 726-7.54 (m, 2.5H), 6.98-7.18 (m, 2£H), 529- 
5.40 (m, 0.5H), 5.00-5.10 (m, 0.5H), 4.48-4.78 (m, 2H), 256-2.61 (m, 2H), 1.56- 
1.72(m,6H). 

15 MS (CI, NH3)549 (MH+) 

Example 51 

rm-2-Amtnt>N-f244-f6-fluor^ 

indol-3-vlmethvlV2>oxo-ethyn>lsQbutyrBmlde hydrochloride 

A. l-A9gtyr^iwridlng-4^ftrhoxync acid 
20 A mixture of 1292 g (1 .00 mrnoO of isonlpecotic add and 400 mL of 

acetic anhydride was refluxed for 2.5 h. The mixture was allowed to cool to 
room temperature and stirred for 17 h. The precipitated solids were filtered, 
washed with diethyl ether and dried under vacuum to give 150.1 g of 51 A as a 
white solid. 

25 B. 1-AceM-olDerid!ne-4-carbonvl chloride 

To 250 mL of thlonyt chloride was added 50.0 g (292 mmol) of 51 A with 
mechanical stirring. The mixture was stirred for 1 h and then 200 mL of 
petroleum ether was added. The precipitated solids were collected by filtration 
and washed wtth cold petroleum ether. The solids were dried under vacuum to 
30 give 53.97 g of 51B. 

C. 144^f2.4>Dffluoro4>ertzoyl^DlDBridln>1*yl1>ethanone 
To a suspension of 75.0 g (562 mmol) of aluminum chloride in 95 mL of 
m-difluorobenzene was added 51 B over 10 min. The mixture was refluxed for 
■ 3 h under nitrogen, and after cooling to room temperature the mixture was 
35 poured slowly onto ice. The product was extracted with methylene chloride 
and the combined organlcs were washed twice with water and once with brine. 
Drying over MgS04 provided 6321 g of 51 C as a yellow solid. 
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D. (2>ptfluorQ,j)h9nyl)-p)pgn^n-4-Yl-methapor>e hydrpghlorfte 

A mixture of 10.0 g (37.4 mmol) of 51 C in 40 mL each of concentrated 
HCI and glacial acetic acid was refluxed for 7 h. An additional 20 mL of 
concentrated HO was added to the reaction mixture and refluxing was 
5 continued for an additional 6 h. The mixture was concentrated and the residue 
triturated with 2-propanol to give B.O g of 51 D as a white solid. 

E. r2^DffluoreHQhenyn>oiperidinwl,yl^ e thanone nxime 

A mixture of 10.0 g (3821 mmd) of 51 D, 2.66 g (362 mmol) of 
hydroxytamlne hydrochloride, and 4.6 mL (33.0 mmol) of triethylamine in 150 
10 mL of ethanol was stirred at room temperature for 30 min., and then refluxed for 
2.5 h. During reflux, the product began precipitating from solution. After 
coding to room temperature, filtration provided 6.7 g of 61 E. 

F. 6-nuorD^ioarid1n-4-yl-ben2ofd1isoxa7QlB 

A mixture of 10.0 g (41.62 mmol) of 51E and 250 mL of 50% NaOH was 
15 refluxed for 5 h. After cooling to room temperature, the mixture was diluted with 
toluene and washed once each with water and brine. The mixture was dried 
over MgS04 and concentrated to provide a residue, which was triturated with 
ethyl acetate and petroleum ether to give 0.56 g of 61P as a solid. 
Q. (RHIKgWfrnwro-frgn^ 
20 indol3-vlmettwn-2^xo^fo acid tart- 

toad ester 

According to General Procedure A, 11 mg (0.045 mmol) of 51F and 18 
mg (0.045 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography (95:5 v/v Cf-teCl&MeOH) to give 16 mg of 51Q as a white 
25 solid. 

H. fRVg-AmtntvN-p^U^fliior^ 
1-ri mndol^vlmethv1V2>oxo^thy>VisobiJtyramMB hvdmchloridA 

To 16 mg (0.027 mmol) of 51G In 2 mL of ethanol at room temperature 
was added 2 mL of concentrated HCI and the mixture stirred for 1 h. The 
30 mixture was concentrated and the residue crystallized from ethyl 
acetate/hexanes to give 1 1 mg of the title compound as a white solid. 

1 H NMR (CD3OD, 250MHz) (1:1 mixture of rotamers) (partial) 5 8.21- 
8.29 (m, 1H), 7.51-7.63 (m, 2H), 7.26-7.34 (m, 2H), 6.90-7.21 (m, 5H), 5.07-554 
(m, 1H), 4.43-4.49 (rn, 1H), 3.79-3.92 (m, 1H), 2.58-2:74 (m, 2H), 1.44-1.53 (d, 
35 6H). 

MS(CI.NH3)492(MH+) . 
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Example 52 

(BhJ »r2^2>Amino>2>methvl-proDionvlaminoV3-ri H-1ndol-3-yl)-proDlonvn-4- 
DhBnvt>DiDBridinB^-carboxvtic acid f4-hvdroxy-bijMWimfdQ hydrochloride 

a. 4-Ph9nyi-plp9rid!n9-1,4-tficart)Qxy!lp wM monrtort-Myl ester 

5 To a suspension of 42.B4 g (1 1 4 mmol) of 4-phenyW-plperidlne 

carboxylic acid 4-methylbenzenesulfonate In 250 mL of dioxane and 50 mL of 
water was added 200 mL of 1N NaOH, and the mixture was stirred until 
homogeneous. To the stirring mixture was added 27.3 g (125 mmol) of dl-tert- 
butytdi carbonate over 15 mln. Another 200 mL of 1N NaOH was added and 

10 the mixture was stirred until a pH of 1 0-1 1 was maintained. Stirring was 
continued for an additional 17 h at room temperature, then the solution was 
diluted with 350 mL of water and extracted three times with diethyl ether* The 
aqueous layer was acidified to pH 4-5 with glacial acetic acid, then extracted 
three times with ethyl acetate. The combined organics were washed three 

15 times with water and once with brine. Drying over MgS04 and concentration 
. provided a clear oil, which was triturated with diethyl ether to give 32.3 g of 
52A as a white solid. 

B. 4-PhBnyi-piperidtnB-1.4-dlcarboxyfic a cid benzyl este r tert-butvl ester 
. To 14.39 g (47 mmol) of 52A in 200 mL of DMF was added 72. g (52 

20 mmol) of potassium carbonate followed by 822 g (48 mmol) of benzyl bromide. 
The mixture was stirred at room temperature for 17 h under nitrogen. The 
reaction mixture was diluted with 600 mL of ethyl acetate and washed five 
times with water and once with brine. Drying over MgS04 and concentration 
provided 15.95 g of 52B as a dear oil that crystallized on standing. 

25 C. 4-Phenyt-nlperidlne-4-carboxvlic add benzyl ester trffluoroacetata 

To 4.5 g (1 1 .4 mmol) of 52B at 0»C was added 50 mL of cold 

trtfluoroacetic add and the mixture stirred for 1.5 h. The mixture was 

concentrated to give 5.10 g of 52C. 

D. (RH-f2^3-tBrt-^Qwcqrbo^^ 
30 MH4ndol>3-vlVproDinnvl1-^phenvi>DiDeridlne>4>carboxvilc add benzvl ester 

According to General Procedure A v 1 .09 g (2.8 mmol) of 4C and 885 mg 
(3.0 mmol) of 52C were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 0% to 3% methanol in methylene 
chloride. 1 .04 g of 52D was isolated as a light pink solid. 
35 E. fRW142424ert-Btrtoxrearbonvla^ 

f 1 H-1nriftU3.vn-pmpionvn^,r^^ acid 

A mixture of 1 .0 g (1 3 mmol) of 52D. and 200 mg of 20% palladium 
hydroxide on carbon in 30 mL of methanol was hydrogenated for 17 h at 50 
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psi. The mixture was filtered through ceflte and concentrated to give 772 mg of 
52E as an orange solid. 

. F. fRW1-l2-r4-f4-Hvdroxv-buM^^ 
Hmndol^vlmethvll2-oxo-flthvlca^ acid 

5 tert-bMtyl egtftC 

To a mixture of 66 mg (0.114 mmol) of 52E, 9.4 mg (0.105 mmol) of 4- 
aminol-butanol, and 27 mg (0210 mmol) of diisopropylethytamine in 1.5 mL 
of methylene chloride was added 56 mg (0.126 mmol) of benzotriazoH-yloxy- 
tris(cflmethylamlno)phosphonlum hexafluorophosphate (BOP) and the mixture 

10 was stirred overnight at room temperature. Concentration provided a residue 
which was dissolved In ethyl acetate and washed twice with 1N NaOH and 
once with brine; Diying over MgS04 and concentration provided the crude 
product which was purified by silica gel chromatography using a gradient 
elution of 0% to 5% methanol in methylene chloride. 50 mg of 62F was 

15 Isolated as a white solid. 

G. (RVH2-(frAminP^ 
pmplQnyll^PhpnyHpipQrifflnM^moxytlfi acM (4^y4raw-bMtylHnti fa 
hytirochlprffla 

According to General Procedure C, 44 mg (0.068 mmol) of 52F was 
20 deprotected to give 30 mg of the title compound as a light pink solid. 

NMR (CD30D, 300MHz) (mixture of rotamers) (partial) 6 7-52-7.61 
(m. 1H) f 7.08-7.49 (m, 4H), 7.09-7.20 (m, 2H), 6.97-7.08 (m, 3H), 5.19-5.24 (m, 
1H) ( 3.39-3.51 (m, 3H), 2.80-3.27 (m, 5H). 1.50-1.61 (m, 6H). 
MS (CI, NH3) 548 (MH+) 
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Example 53 

(RM-r2-(2-Amino-2-methyi-nrop1on^ 

Dhenvl-Dipertdine^-carfaoicyfic acid amide hydrochloride 

A. (RHHWCartemp^^ 

5 vlmethvlV2-oxo-ethvlcarbamovn-1^^ add tort-butyl ester 

To a mixture of 255 mg (0.44 rranol) of 52E f 1 18 mg (221 mmol) of 
ammonium chloride and 400 mg (3.09 mmol) of dilsopropylelhylamine In 4 ml 
of methylene chloride was added 235 mg (0.53 mmol) of BOP and the mixture 
stirred at room temperature for 24 h. The mixture was concentrated and the 

10 residue dissolved tn ethyl acetate. The organic portion was washed twice with 
1 N NaOH and once with brine. Drying over MgS04 and concentration 
provided a crude product which was purified by silica gel Chromatography 
using a gradient eJution of 50% ethyl acetate In hexane to 100% ethyl acetate. 
1 26 mg of 53A was isolated as a white solid. 

15 B. fflM42-f2.ArrirK>-2-mBthvt- P ^^^ 

ProDlonvfV4-ohBnvi>DiDeridine-4>carboxyllc acid amide hy drochloride 

According to General Procedure C, 118 mg (020 mmol) of 53A was 
deprotected to give 90 mg of the title compound as a pink solid. ' 

"*H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) S 7.52-7.63 

20 (m, 1H), 7.19-7.47 (m, 4H), 6.98-7.17 (m, 5H), 5.13-5.25 (m, 1H), 3.82-4.21 (m, 
1 H), 3.98-3.27 (m, 3H), 1.50-1. 66 (m, 6H). 
MS (CI, NH3) 476 (MH+) 

Example 54 

ffiM42-f2-Ammo-g^Bthvl^roplon^^ 
25 Dhenvi-Dioeritfine-4^arfaoicvlic acid et hylamide hydrochloride 

A. (RH142-(4-E1hvterbamo^^^ 
v>methvlV2-oxo-ethvfca^^ add tart-butyl ester 

To a mixture of 255 mg (0.44 mmol) of 52E, 1 80 mg (2£1 mmol) of 
ethylamine hydrochloride and 400 mg (3.09 mmol) of dlisopropyi ethyl amine in 

30 4 mL of methylene chloride was added 235 mg (0.53 mmol) of BOP and the 
mixture was stirred at room temperature for 24 h. The mixture was 
concentrated and the residue was dissolved in ethyl acetate and washed twice 
with 1N NaOH and once with brine. Drying over MgS04 and concentration 
provided a crude product, which was purified by silica gel chromatography (1:1 

35 v/v ethyl acetate rhexanes) to give 167 mg of 54A as a white foam. 

B. ffll-1-r2-(2-Aminc>-g-methv^^ 
DrDDionvn-4>Dhenvl>plperidinft-4-carboxyltc acid ethvlamide hydrochloride 
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According to General Procedure C, 167 mg (0.2B mmol) of 54A was 
deprotected to give 132 mg of the title compound as a pink solid. 

1H NMR (CD3OD, 300MH2) (mixture of rotamers) (partial) 8 750-7.65 
(m, 1H) f 6.95-752 (m, 9H), 5.07-5.22 (m f 1H), 4.1 1-4.22 (m, 1H), 356-357 (m, 
5 1 H), 2,88 -3.30 (m, 5H), 2.61-2.79 (m ( 1 H), 1 52-1 .61 (m, 6H). 
MS(Cl t NH3)504(MH+) 

Example 55 

fRI-l-Amino-cvclopropanecarboxvllc add f1-ben7yloxymethvl-2-oxo-2-(4-(2- 
oxo>2.3-dihvdro-beruoimldazol-1-vl^pi P BridlrKl^ylT-flthyl>-am?dQ 

10 tdfluotaamlate 
A. (RHH1-Ben^Pxymethyl-g^^ 
benzofmldazoM-vllDlperidln-1-vn^^ add 
tert-buM ester 

According to General Procedure A, 20 mg (0.05 mmol) of 1B and 20 mg 
15 (0.10 mmol) of 1 4ert^utoxycartK>ny1amlnoK^opropanecarboxy1ic arid 
(Wenzler et aL, Helv. Chim. Acta (1992), 75 (4) pp 1078*84) were coupled and 
the product was purified by sfflca gel chromatography using a gradient elutfon 
of 45% ethyl acetate In hexanato 1 00% ethyl acetate to 2% methanol in ethyl 
acetate to give 10 mg of 55A. 
20 b. (R>-VATTflrKH?yfilpprop^negarbPxy|}c rpM fM?en?ylQxymethyl-2s>X0" 

2>f4-f2-oxo-2.3<llhvdm4)enzolmldazol-1 -vn-Dlo aridin-1 -\m-ethvllamldft 

tdfluccca^tete 

To 10 mg (0.017 mmol) of 55A at 0 D C was added 2 mL of cold 
trtnuoroacetlc add and the mixture stirred for 1 h. The mixture was 
25 concentrated and then diluted with heptane and concentrated again. The 
product was crystallized from methylene chtortde/hexane to give 7 mg of 55B 
as a solid. 

1 H NMR (CD3OD, 300MHz) (mixture of rotamers) 5 7.19-7.40 (m, 5H) f 
659-7.12 (rn, 4H). 5.16-5.24 (m f 1H), 4.45-4.78 (m, 4H), 4.17-450 (d, 1H) f 
30 3.64-351 (m. 2H) t 3.15-3.30 (m, 1H), 2.72-2.99 (m, 1H), 250-2.67 (m, 05H), 
257-2,45 (m, 15H), 1.74-1.89 (m, 2H), 15M.74 (m, 2H), 1J26-1.45 (m, 2H). 
MS (CI, NH3)478 (MH+) 

Example 56 

(RV2-Antinp-W1-[1H^dol^^^ 

35 tmldazol4.5-b1ovridln^vllDlDeridtrv1 -vll-athvlVisobutvramlde hydrochloride 

a. n-Ben^-plperiflrH-ylHfr^ 

. A mixture of 1 .66 g (105 mmol) of 2-chloro-3-nitropyridine t 2.00 g (105 
mmol) of 4-amino-l-benzylplperldlne, 1.74 g (105 mmol) of potassium Iodide 
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and 1 .44 g (1 0.5 mmol) of potassium carbonate In 1 0ml of DMSO was heated 
at 100°C for 17 h. After cooling to room temperature, the mixture was diluted 
with ethyl acetate and washed with saturated sodium bicarbonate solution and 
brine. Drying over MgS04 and concentration provided 1.25 g of 56 A. 
5 B. Ng-(1"Benzyl-piperidlrH-ylVpyridlne-g.3-diamln^ 

A mixture of 125 g (4.16 mmol) of 56A and 200 mg of 10% pallacfiumon 
carbon in 150 mL of ethanol and 50 mL of ethyl acetate was hydrogenated a! 
50 psi for 3 h. The mixture was filtered through celite and concentrated to give 
1.07gof56B. 

10 c. 3~(1 -Perayl-pipencflrH-ylH hy<Jro-imidamf4,5't>]pyridin-?-onfi 

A mixture of 1.07 g (3.74 mmol) of 56B, 2.43 g (15.0 mmol) of N,N- 
carbonyrtdnmidazole, and 760 mg (7.52 mmol) of triethylamine in 10 mL of 
ethylene glycol dimethyl ether was heated at 80°C for 17 h. The mixture was 
diluted with ethyl acetate and washed with saturated sodium bicarbonate 
15 solution and brine. Drying over MgS04 and concentration provided a crude, 
product which was purified by silica gel chromatography using a gradient 
elution of 75% ethyl acetate in hexane to 1 00% ethyl acetate to give 270 mg of 
56C. 

D. 3>Piperfclln-4-v^1.3-dlhvdro^mlda2or4.5>b^yrldln-g-onft 
20 To a solution of 270 mg(6.BB mmol) of SGCtnl mLof 1,2- 

dichloroethane at 0°C was added 286 mg (2.0 mmol) of a-chtoroethyfl 
chloroformate. The ice bath was removed and the mixture stirred for 1 h. The 
mixture was concentrated and the residue dissolved in 10 mL of methanol and 
heated at 60°C for 3 h. The mixture was diluted with 2N NaOH and brine and 
25 extracted five times with chloroform. The organic extracts were dried over 
MgS04 and concentrated to give 70 mg of 56D. 

E. (RHHI-nmndQl^vtmethy^^ 

lmida2or4.5-b?pYridin-3-vl Wpiperidin»1 -vn-ethvtcarbamovl M wnethyl-ethylV 
carbamlc add tert-buM ester 
30 According to General Procedure A, 70 mg (0.32 mmol) of 56D and 125 

mg (032 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 70% ethyl acetate in hexane to 
100% ethyl acetate to give 100 mg of 56E. 

F. mwg-Amino-KMW 1 H>lndol^vtmethvlV2-oxo-g44-f2-o^1 2- 
35 dlhydro-lmldazctf4.5-blDvridfo^ 

hydrochloride 

To 1 00 mg (0.28 mmol) of 56E in 3 mL of ethanol at 0°C was added 1 .5 
mL of concentrated HCI, the ice bath was removed and the mixture stirred for 2 
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h. The mixture was concentrated several times from ethanol. The residue was 
diluted with ethyl acetate/hexanes and the precipitated solid collected by 
filtration to give 52 mg of the title compound 

1H NMR (CD30D, 300MHz) (mixture of rotamers) (partial) S 7.97-8.06 
S (m, 1 H), 7.53-7.69 (m, 2H), 7.25-7.38 (m f 2H), 7.09-7.21 (rn, 3H), 522-5.33 (m, 
1H), 4.49-4.74 (m f 2H) f 148-1.64 (m, 6H). 
MS (CI, NH3)490 (MH+) 

Example 57 

(RV2-Amlnp-N-l2-[4-(^ 
10 piP9rid«n-1 -ylH -(1 H-indPl-a-ylmethyi^g-ox^thylHso^wtymml^ 

A. (1-Bfin2yl-piperidtn4^)-f4^hlQi^2-nltro- 

A mixture of 10.0 g (53.0 mmol) of 4-amino-1 -benzylpiperidine, 10.0 g 
(53.0 mmol) of 2,5-dichloronhrobenzene, 8.80 g (53.0 mmol) of potassium 
iodide, and 7.30 g (53 mmol) of potassium carbonate tn 60 mL of DMSO was 
15 heated at 140°C for 48 h. The mixture was diluted with ethyl acetate ami 
washed five times with water and once with brine. The mixture was dried over 
MgS04 and concentrated. The residue was triturated with 30% ethyl acetate fn 
hexane to give 8.3 g of 57A as a red solid. 

B. N1-f1»Benzyl-Diparidin^vlV^hloro^en2anB-1.2-dlamine 

20 A mixture of 8.30 g (26.28 mmd) of 57A was hydrogenated for 3 h at 45 

psi The mixture was filtered through celite and concentrated. The product was 
purified by silica gel chromatography using a gracfient eiution of 100% ethyl 
acetate to 10% diethyiamine in ethyl acetate to give 6.41 g of the title 
compound. 

25 c. 1 -(1 -Pensyhplperf dtn-4-yl)-S-chlPTP-1 ,3-dihydrp-bBnMlmffla3Ql-fr 

A mixture of 1.00 g (3.50 mmol) of 57B. Z84 g (17.5 mmol) of N,N - 
carbonytdilmidazole, and 764 mg (7.0 mmol) of triethyiamine in 3 mL of 
ethylene glycol dimethyl ether was heated at 92°C for 5 h. The mixture was 
30 concentrated and the product was purified by silica gel chromatography (7525 
v/v ethyl acetate:hexanes) to give 680 mg of 57C as a pink solid. 

O. 5^loro-1^ipftridin^v»>1.3^dihvdro>ben2o3mldagol-2>Qne 
To a solution of 680 mg (2.18 mmol) of 57C in 3 mL of methylene 
chloride at -10°C was added 468 mg (3.27 mmol) of a-chloroethyl 
35 chloroformate and the mixture stirred for 40 min. Concentration provided a 
dissolved residue which was in 10 mL of methanol and warmed to reflux for 1 
h. .The mixture was concentrated and 50 mL of chloroform was added to the 
residue followed by a solution of 90 mg of sodium hydroxide in 10 mL of water. 
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The mixture was stirred for 15 mln. The layers were separated and the organic 
portion was washed once with brine. Drying over MgS04 and concentrations 
provided 510 mg of 57D as a pink solid. 

E. m)^l4244>(5^hloro-2^xQ>2.a^ih\^rrvh enzoimlda2Ql-1^)- 
5 piperidin-1-vn-1-f1H-indol^ 

eahamte atid tert-bmyl ester 

According to General Procedure A, 40 mg (0.16 mmol) of 57D and 62 
mg (0.16 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography eluting with 50% ethyl acetate in hexane followed by 5% 
10 methanol in methylene chloride to give 31 mg of 57E as a white solid. 

yQ-pipQriflM-yH-1 -(1 H-indPl-3-yimglhyl)^ 

To a mixture of 31 mg (0.05 mmol) of 57E In 3 mL of ethanol was added 
3 rnL of concentrated HCI and the mixture was stirred at room temperature for 
15 80 min. The mixture was concentrated, and the residue crystallized from ethyl 
acetate/hexane to give 26 mg of the title compound as a white solid. 

1H NMR (CD3O0, 300MHz) (mixture of rotamers) (partial) 6 8.19-a30 
(m, 1H), 7.42-7.64 (m, 1H), 6.84-7.37 (m, 8H) t 5.05-5.30 (m, 1H) t 4.12-4.54 (m, 
3H), Z37-2.61 (m, 2H), 1.48-1 .64 (m, 6H). 
20 MS (CI, NH3) 523, 525 (MK+) 

Example 58 

(RW2-Amino-N-f1-toen^oxvm^ 

dthvdn>1 H-lsoouinQ«n-2>yTVethytHsobutyramide 

A. CRHHI^emrtoxvmflth^ 

25 dlhvdro-1H4soQuinoltn-2-vn-ett^ 

tert-butyl ester 

To a mixture of 42 mg (0.846 mmol) of 6C and 10.3 mg (0.102 mmol) of 
triethylamine in 5 mL of methylene chloride at 0°C was added 18 mg (0.93 
mmol) of totuenesutfonyl chloride and the mixture was allowed to warm to room 
30 temperature and stirred overnight The residue was dissolved in ethyl acetate 
and washed once each with 1 M NaOH and brine, dried over Na2S04 and 
concentrated. The product was purified by silica get chromatography (60:40 
vA/ ethyl acetate :hexanes) to give 19 mg of 58A as a foam. 

B. fR)-2-Amlnp4H1-ben;^Qxvme^ 
35 sMifpnylamlnp)^.4^ihyti"HH-l^ 

According to General Procedure C, 19 mg (0.029 mmol) of 58 A was 
deprotected to give 12 mg of the title compound. 
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1 H NMR (CD3OD, 2S0MHz) (1:1 mixture of rotamers) (partial) 5 7,46- 
7.67 (m, 2H), 679-729 (m, 11H), 5.06-521 (m f 1H), 229-2.32 (d, 3H) f 148- 
1.60(bs,6H). 
MS (Q, NH3)565(MH+) 

5 Example 59 

ffil2-Am1no-N-f14ienzofb1thioDhen^ 

bQnzoimldazotO-vn-DlDBrid^l-vn-ethvn-lsobiJtvramldQ hydrochloride 
A. ffll3-BenzorbmiioDhen-3-ti-2-(2^^ 
DmDtenvlflminoWproplQnfc acid 

10 A mixture of 193 mg (0.64 mmol) of D-3-{3-benzothIenyi)aIanine 

trifluoroaoetate, 180 mg (0.53 mmol) of 33A, and 219 mg (1,70 mmol) of 
diisopropylethylamlne In 10 mL of DMF was stirred overnight at room 
temperature. The mixture was acidified with 1N HCi and diluted with ethyl 
acetate. The aqueous phase was extracted three times with ethyl acetate and 

15 the combined organics were washed five times with water, dried over 
MgS04 and concentrated. The product was purified by silica gel 
chromatography, eluHng with 100% chloroform, followed by 5% methanol In 
chloroform, followed by (9:1:0.1 v/v/v chloroform: methanol: acetic acid) to give 
110mgof59A. 

20 b. (RHH1»PeTTOMWophqn^ 
benzoimldazol-1-vn-piperidiry1-vn^ 
Mid tort-hwtyl Ester 

According to Genera! Procedure A, 58 mg (027 mmol) of 4-<2-keto-1- 
benzimidazollnyl) plperidine and 105 mg (027 mmol) of 59A were coupled 

25 and the product was purified by silica gel chromatography using a gradient 
elufion of 20% hexane in ethyl acetate to 100% ethyl acetate. 95 mg of 69B 
was isolated as a foam. 

C. mV2-Amlm>-N-n-bQnzDfo^ 

2.taihydro-benrelmidazQH^^ 
30 hytochtoritiQ 

According to General Procedure C, 65 mg (0.14 mmol) of 59B was 
deprotected to give 55 mg of the title compound as an off-white solid. 

1H NMR (CD3OD, 300MHz) (1:1 mixture of rotamers) (partial) 6 7.83- 
7.99 (m. 2H), 7.30-7.48 (m, 3H), 720-728 (m, 0.5H), 751-726 (m, 3H), 6.86- 
35 6.92 (m, 0SH), 529-5.45 (m t 1H), 457-4.71 (m, 1H), 4.29-4.44 (m, 1H), 3.96- 
4.09 (m, 1H), 220-2.83 (m, 3H), 1.55-1.64 (d, 3H), 1.44-1 .51 (d, 3H). 
MS (a, NH3) 506 (MH+) 
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Example 60 

(R)-2-AmlrK>-N-{1-(4-ben;^oxv-ben^ 

3.4-dihvdro-1 msoQulno»n>2-yiyethylHsQbutvramlde hydrochloride 

A. 1 .2.3.4-TetrahYdro^soQulnolliv7-ylamlna 

5 A mixture of 500 mg (2.8 mmol) of 6 A and 500 mg of 10% palladium on 

carbon was hydrogenated at 45 psl overnight The mixture was filtered through 
cellte and concentrated to give 350 mg of 60A as a white solid. 

B. fflH1-f2-f7-Amino-3.4^vdro-im 
bengyl)-2>oxQ^thy)rarbamoy^1wTwthyl>Bthyf}-tartomte acid tert-buM ester 

10 According to General Procedure A, 300 mg (0.68 mmol) of 44D and 1 0Q 
mg (0.68 mmol) of 60 A were coupled and the product was purified by silica gel 
chromatography (7525 v/v ethyl acetate:hexanes) to give 230 mg of 60B as a 
white solid. 

C. mVM^1W4-Ben2viow>benzvlV2^xo-2>f7^te>uene^sutfonviamino^ 

15 3,4-dihydrp-l H-teggMlnonp^yn-gthylcarbamoylH -methyl-ethyl Vca&amte 

A mixture of 220 mg (0.39 mmol) of 60B f 85 mg (0.44 mmol) of p- 
toluenesulfony! chloride and 55 mg (0.44 mmol) of 4-<flmethytamJnopyridlne In 
5 mL of methylene chloride was stirred overnight at room temperature. The 
20 mixture was diluted with chloroform and washed twice each with 10% HCI 
solution, saturated sodium bicarbonate solution and brine. Drying over 
MgS04 and concentration provided a crude product which was purified by 
silica gel chromatography (75:25 v/v ethyl acetaterhexanes) to give 200 mg of 
60C. 

25 D. (R)*2.AmlntvN4W4^nzvloxv>bflri7vlV9^Yfv2-r7^tnluene-4> 

stitfonylfim1noH.4^hytirp^^ 
hrtrochtarMe 

To a solution of 150 mg (021 mmol) of 60C in 3 mL of ethanol was 
added 2 mL of concentrated HCI and the mixture was stirred at room 
30 temperature for 1 h. The mixture was concentrated, and the residue 
crystallized from methylene chloride/hexane to give 1 12 mg of the title 
compound. 

1 H NMR (CD30D, 300MHz) (1 :1 mixture of rotamers) (partial) 5 7.64 (d, 
2H) f 7.17-7.39 (m, 7H), 7.04-7.10 (m, 1H), 6.79-6.92 (m, 5H), 4.90-5.12 (m, 2H), 
35 4.29-4.57 (m, 1.5H), 4.11-4.20 (m, 0.5H), 2.82-2.97 (m, 2H). 2.34 (d, 3H), 1.46- 
1.52 (m t 6H). 
MS (CI. NH3) 641 (MH+) 
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Example 61 

i Rl-2-Amlno-N-f 1 -(7-amino-3.4-dihydro-1 H>lsoQuinolin^g>ca rfa6nyi)-2^1 
lndQl>3>yl)>ethv»-isobutvramlde dihvdrochloride 
A. fRl-2-AmirKKN41-f7-amino-34^lhYd^^ 
5 2-t1 H>}ndol-3>v1VethvfVisobutvramlde dlhvdrochloride 

According to General Procedure C, 29 mg (0.056 mmol) of 36B was 
deprdtected to give 14 mg of the title compound. 

1 H NMR (CD30D, 300MHz) (1:1 mixture of rotamers) (partial) 8 7.51- 
7.60 (m, 1H), 7.24-7.31 (d, 0.5H), 6.91-7.18 (m, 6.5H), 5.14-5.33 (m, 1H), 4*2- 
10 4.68 (m, 1 .5H) f 4.12-4.23 (m ( 0.5H), 2^3-2.75 (m, 1H), 2.35-2.51 (m, 0£H), 
2.08-2^2 (m, 0.5H), 1.52-1.63 (m, 6H). 
MS (Gl, NH3) 420 (MH+) 

Example 62 

ffll-2-Amlno-^1-r4-(2<»co-2.3^ih^ 
15 cartaonvn^bhen^-butxH^sohiJtvramlde hydrochloride 

A. 2-Oxo.S.6-diphenYl^(^ add 
To a -78°C solution of 13.8 g (70.0 mmol) of tinnamyl bromide and 4.94 
g (14.0 mmol) of t-butyf-(2S, 3R>-(+)-6-oxo-2 t 3-diphenyi^-morphollne 
carboxytate In 350 mL of anhydrous THF was added 
20 28 mL (28 mmol) of 1M sodium blstrimethytsUytamlde In THF. The mixture was 
stirred at -78°C for 1.5 h and then poured into 750 mL of ethyl acetate. The 
mixture was washed twice with brine, dried over MgS04 and concentrated to 
give a yellow oil. The oD was stirred in 150 mL of hexane overnight and the 
precipitated solid was then collected by filtration to give 3.2 g of 62A as a white 
25 solid. 

b. 5.6-Plphflnyl^(a^heny1^llylVmorpholin'2^nB 
According to General Procedure B, 2J&7 g (6.33 mmol) of 62A was 
deprotected to give an orange on which was purified by silica gel 
chromatography (10:90 v/v ethyl acetate :hexane) to give 880 mg of 62B as a 
30 white solid. 

C. 2-f2-Amino-2-methvl^^ BSid 
A mixture of 440 mg (1 .1 9 mmol) of 62B and 120 mg of palladium 

chloride in 20 mL of ethanof and 10 mL of THF was hydrogenated at 45 psi for 
16 h. The mixture was filtered through celite and concentrated, and the residue 
35 was triturated with ether to give 240 mg of 62C as a white solid. 

D. fRV2-f2-tert-BirtPxycarto^ 
phsnyHpsntanpic acid 
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A mixture of 203 mg (1.05 mmo!) of 33 A , 378 mg (1.26 mmol) of 62C 
and 434 mg (3.36 mmol) of diisopropylethylamine in 2 mL of DMF was stirred 
overnight The mixture was cfiluted with ethyl acetate and.extracted twice with 
1N HCI. The aqueous phase was extracted once with ethyl acetate. The 
5 pooled organic extracts were washed three times with water and once with 
brine. The mixture was dried over M9SO4 and concentrated. The residue was 
purified by silica gel chromatography using 80% chloroform In hexane followed 
by 100% chloroform followed by 1 0% methanol In chloroform to give 127 mg 
of 62D. 

10 E. (RH1-Methyl-HH4H2-oxP-2,^ 

pfpfirifflntH^rtpnyH-Ptenyt^M^ acM tert hutyl 

ester 

According to General Procedure A, 45 mg (0.12 mmol) of 620 and 26 
mg (0.12 mmol) of 4-(2-keto-1-benzimfdazoIinyl) piperfeflne were coupled and 
15 the product purified by silica gel chromatography using a gradient of 1 00% 
methylene chloride to 3% methanol in methylene chloride to give 39 mgof 
62E as a yellow foam. 

F. fm-2-Amino-N^144-fg-Q^ 
Piperidine-1 >carbonvn>4»phenvt-butylV isobutyramide hydrochloride 
20 According to General Procedure C, 36 mg (0.062 mmol) of 62E was 
deprotected to give 28 mg of the title compound as a white solid. 

1H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 6 7.03-7.36 
(m, 9H), 4.62-4.73 (m, 1H), 4.43-4.59 <m, 1H), 3.97-4.19 (m, 1H), Z52-2.87 (m, 
3H),1.60(s,6H). 
25 MS(a,NH3)578 (MH+) 

Example 63 

2-Amino4sMl-f1-meth\ri-1H-lncto^^ 

ben2PlmMa?pH"yl)-plpgridin-1 -yn^thylHsobMtvmml^e hydrochloride 
A. frflMert-Pirtoxycarto^ 

30 mettivMH-intior-3>yfVDroptonlc aekj 

A mixture of 1.00 g (4.56 mmol) of 1-methyl-dI-tryptophan, 1.65 g (5.5 
mmol) of 33A, and 1.30 g (10.0 mmol) of diisopropylethylamine in 2 mL of DMF 
was heated overnight at 50°C. The mixture was diluted with ethyl acetate and 
washed once each with 10% HCI and brine. The solution was dried over 

35 MgS04 and concentrated, and the product was purified using a gradient of 2% 
to 5% methanol in methylene chloride to give 173 mg of 63A. 
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B. M-MethyM^I-H-methvMH.^ 
dlhvdro.benzolmfdaMM-vlV.plperidtn^^^ 

add tart-frvtyl ester 

According to General Procedure A, 173 mg (0.42 mmol) of 63A and 
5 131 mg (0.42 mmol) of 4-(2-keto-1 -benzimidazolinyi) piperidine were coupled 
and the product was purified by silica gel chromatography in 100% ethyl 
acetate to give 210 mgof63B. 

c. 2-AmhP-N4H1-methyHH-ln^ 
cWhyrirpHtenzolmldazoHi^ 
10 Isobulyramlcte hydrochloric 

According to General Procedure C, 209 mg (0.35 mmol) of 63B was 
deprotected to give 166 mg of the title compound. 

1H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) (1:1 mixture 
of cfiastereomers) 5 7-67 (d, 0.5H), 7.55 (d, 0.5H), 7.31-7.39 (m f 1H) f 6.99-726 
15 (m, 6.5H), 6.74 (d, 0.5H), 5.12-5-33 (m. 1H). 3.78 (s, 3H), 1.49-1.63 (m, 6H). 
MS (Cl t NH3) 503 (MH+) 

Example 64 

mW2-Amlno-M-naphthalerv1-vlme^^ 
teraolmldwoH-yltaipBri^ trifluoroacetate 
20 a. (RV2-f2-tert-ButoxvcartMnyla^^^^ 
naphthalerhVyl-proptonic aoM 

A mixture of 500 mg (1.52 mmol) of D-3-(l'-napthyJ)alanine f 547 mg 
(1.82 mmol) of 33 A and 0,80 mL (4.56 mmol) of dflsopropylamlne in 5 mL of 
DMF was heated at 50°C overnight The mixture was concentrated and the 

25 residue diluted with methylene chloride. The organic portion was washed 
once with water, twice with 1N HCI and once with brine. The solution was 
dried over MgS04 and concentrated, and the product was purified by silica gel 
chromatography (0.1:5:95 v/v/v acetic acJdrmethanotonethylene chloride) to 
give 484 mgof64A. 

30 B. I RW1 -MathvM -f1 -naphthaten-1 >y!methyf-g-oxo>2>[^(2^yc>-ga, 

dlhydro-benzoimidazol-l-viWolPeridtrM-d^ 

acMtert-l&Mtyl oster 

According to General Procedure A, 100 mg (025 mmol) of 64 A and 50 
mg (023 mmol) o1 4-(2-keto*1-bervdmida2o!inyl)-pipeiidine were coupled and 
35 -the product was purified by silica gel chromatography using a gradient of 100% 
methylene chloride to 4% methanol in methylene chloride to give 97 mg of 
64B. 
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C. (Rl2-Amino-N-f1-naphthalen-1-vlmeft^ 
dthvdrfrbenzolmidazol-1^ 
fflfluoroacgtate 

To 91 mg (6.15 mmol) of 64B at 0°C was added 2 mL of cold TFA and 
5 the mixture was stirred at 0°C for 2 h. The mixture was concentrated, then 
coevaporated twice each from methylene chloride and toluene to give 98 mg 
of the tWe compound as a white powder. 

1 H NMR (CD3OD, 250MHz) (mixture of ratamers) (partial) 6 852 (d, 
0.5H), 8.17 (d, 0.5 H), 7.79-7.94 (m, 2H). 7.39-7.67 (m. 4H), 7.01-7.26 (m, 
10 a5H) f 6.75 (d t 0.5H) ( 5.42-5.51 (m, 1H), 559-5.40 (m, 1H), 4.54-4.67 (m, 1H), 
4.19-4.37 (m f 2H), 351-3.82 (m, 3H), 259-2.72 (m, 3H), 1.49-1.68 (m f 6H). 
MS(Cl t NH3)500(MH+) 

Example 65 

fR)-2-Amtno-N-f2-(1 H-tndol-3-vlH-f6-/moroholine-4^^ 
15 isoouinoline«2>carbonviUethv»UlfinbtJlymmtdQ hydrochloride 

A. . (RHH2-f 1 H-f raM^vlH ^mow^ 

1 H-isoQulnc)flne-2Kairbonvn^^ acid 

tert-butyt ester 

According to the method outlined in General Procedure A, 121 mg (052 
20 mmol) of 26 A and 19 mg (053 mmol) of morphofine were coupled to give 140 
mg of 65A as a yellow oil. 

B. fRV2-Amlnc-N^2-<1H-indol^ 

dihydro-1 H-isoquinoiine-2-earbo nvn-athyl}>lsobutyramfdB hydrochloride 

To 86 mg (0.14 mmol) of 65A in 6 mL of ethanol was added 2.0 mL of 
25 concentrated HCI and the mixture was stirred for 15 h at room temperature. 
The mixture was concentrated to give 68 mg of the title compound as a tan 
solid. 

lH NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) S 7.51-7.61 
(m, 1H), 6.92-7.30 (m f 6.5H), 6.58 (d, 0.5H), 5.14-539 (m, 1H). 4.56-4.66 (d, 
30 0.5H), 4.41-4.50 (d, 1H), 4.09-4.18 (d, 0.5H). 

Example 66 
ffi>-2-AmincrN-(1-(1H-indol-3-vlmB 

imIdazpI4 l 5-clpyridin-i-y|)-piperitfln-1-yll-'ethylV 

Isobutvramide dihydrochloride 
35 A. 1 -Piperidin-4-vM ■3-dihydrD-imidazor4.5>clpyridin-2-one 

66A was prepared by the same route illustrated in Example 56 using 4- 
. chloro-3-nftro-pyridine and 4-amino-1-benzylplperidine as starting materials. 
The 4 -ch)on>3-nrtro -pyridine was prepared by adding 3.00 g (23.8 mmol) of 4- 
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hydroxy-3-nitropyridine to 10 mL of phosphorous oxy chloride and heating the 
mixture at 130°C for 3 h. The mixture was poured into ice water, neutralized 
with 2N NaOH and allowed to stand for 1 h. The mixture was extracted with 
ethyl acetate and the combined organics were washed with brine* The solution 
S was dried and concentrated to give 2.92 g of 4-chloro-3-nltro-pyridine. 

B. (nHH1-(1H-lPdPl^ylma^^ 

jmldazQf4.5~clpyridin-1^^^ 
carbamic add tert-butvl ester 

According to General Procedure A, 90 cng (0.29 mmol) of 66 A and 113 
10 mg (0.29 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using an elution gradient of 1% methanol in methylene 
chloride to 5% methanol in methylene chloride followed by 5% methanol plus 
1% acetic add in methylene chloride to give 80 mg of 66B. 

C. fRWl4141H^ndo1^yime^ 

15 imidazorA.5-c1oyridin-1>vt\>Diperidin-1 >yn-ethytcarbamoyn>1 -mathvLothvil 

CTftamlc aoM tfirt-hMtyl ester dthydrochloride 

To80 mg(0.14mmo!)of66Bin3mLof ethanol was added 3 mL of 
concentrated HCI and the mixture was stirred at room temperature for 3 h. The 
mixture was concentrated and then coevaporated three times with ethane!. 
20 The residue was crystallized from ethyl acetate/hexane to give 60 mg of the 
title compound 

1 H NMR (CD30D, 300MHz) (mixture of rotamers) (partial) 5 8.41-8.57 
(m t 2H) t 7.87 (d f 0.5H), 7.58 (d, 0.5H), 7.21-7.39 (m, 2H), 7.07-7.13 (m, 3H), 
524-5-34 (m, 0.5H), 5.12-520 (m, 1H), 4.60-4.71 (m, 1H), 152-1,67 (m, 6H). 
25 MS (CI, NH3) 491 (MH + ) 

Example 67 

g-Amino-N-fl-biphanyU-ylm^ 

ten*rimlda?oH-yl)^^ hydrochloride 

A. (R)-2-Amino- 3-biphenvl ^yi^ropionic a nd trffluoroacetate 
30 To 1.50 g (4.4 mmol) of BOC-D-4-4-phenylalanine at 0°C was added 25 

mL of cold TFA and the mixture was stirred for 2 h. The mixture was 
concentrated and then heptane was added to the residue and the mixture 
concentrated again and dried under vacuum to. give 1 .59 g of 67A as a pale 
red solid. 

35 b. (RV3-Piphenyl^yhg-(2-tfirt-^ 
prwipnylaminpyproptonlc add 

A mixture of 1.59 g (4.4 mmol) of 67A, 1.59 g (5.3 mmol) of 33A and 
1 .82 g (14.1 mmof) of diisopropylethylamine in 50 mL of OMP was stirred at 
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0 D C for 6 days. The mixture was diluted with ethyl acetate, washed twice with 
1 0% HCI and once with water, and twice with brine. The solution was dried 
over MgS04 v filtered and concentrated and the product was purified by silica 
gel chromatography using a gradient of 100% ethyl acetate to 10% methanol In 
5 ethyl acetate to give 900 mgof67B. 

c. {RHH1-PiPhenyM-vlm^ 
benzoimldazoM-\4Vpipert<flrv1-vn^^ 
acid tort-butyl ester 

According to General Procedure A, 250 mg {0JSB mmoi) of 67B and 
10 127 mg (0.059 mmo!) of 4-(2-keto-1-benzrmidazolinyl)-piperidine were 
coupled to give 270 mg of 67C as a white solid which was used In the next 
step without further purification. 

D. (Rl2-Amtno-N-( 1 -biDhBnvM^vlmethyi-2-oxo>2-r442-oxo>2.3> 

dihyrirp^eniPlmWgttri^ hydrpphloricte 
15 To 270 mg (0.43 mmoi) of 67C In 3 mL of ethanoi was added 3 mL of 

concentrated HCI and the mature was stirred at room temperature for 1.5 h. 

The mixture was concentrated to dryness and the residue was triturated with 

hexane/ethanol to give 200 mg of the title compound as a white solid. 

1H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) S 7.52-7.70 
20 (m, 4H), 7.28-7.51 (m, 6H), 6.91-7.11 (m, 3H), 5.25-5.33 (m, 1H). 4.67-4.80 (m, 

1H) f 4.43-4.58 (m f 1H), 4.1&427 (m, 1H), 1.53-1.66 (m, 6H). 

MS(Cl f NH3)527(MH+) 

Example 68 

fflV2-Amlrtt>-N^2-f1H4ndQ^ 

25 ispqMinQllne'^rbQnylHthyn-isQtJutyrgmicte hydrochloride 

A. (RM1.f2-MH-tndol^riyi-(7^d^ 

2- carbonylVemYlcarbamoylll^ethY^^ acid tert-bufrl ester 

The preparation of 1 ^,4-tetrahydro-isoquinonne-7-suifonlc acid amide 
Is described by Pendleton et aL, J. Pharmacol. Exp. Ther. f 208 (1979) p24. 
30 According to General Procedure A, 63 mg (0.39 mmoi) of 1 ,2,3,4-TetrahydiD- 
isoquinoIine-7-sutfonic add amide and 150 mg (0.39 mmoi) of 4C were 
coupled and the product was purified by silica gel chromatography (19:1 v/v 
chloroformcmethanol) to give 206 mgof68A. 

B. (R)-frAmino-M2-(1Hindol^ 

35 isonuino«n^2-c^Tbonv1V>Bth^aobutvmmide hydrochloride 

To 144 mg (025 mmoi) of 6BA in 12 mL of ethanoi was added 4 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h. The 
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reaction mixture was concentrated to give 118 mg of the title compound as a 
white solid. 

1HNMR(CD30D, 300MHz) (mixture of rotamers) (partial) 5 7.48-7.53 
(m, 2H), 7.21-7.30 (m, 1H), 6.82-7.13 (m, 4H), 5.11-5.25 (m, 1H) ( 4.41-4.62 (m, 
5 2H), 4.1 1-4.22 (d. 0.5H), 3.75-3.86 (m, 1H), 3.50-3.63 (m, 1H), 2.53-2.72 (m, 
1 H), 22B-2M (m, 0.5H), 2.06-2.19 (m, 0.5H), 1 .57 (m, 6H). 
MS (CI, NH3) 519 (MH+) 

Example 69 

2-Amlno-N-{1-f6-fluor o-1H-indol^^ 

10 t>ef^oimW^QH-yl)-pinftridlr>-1-Yl1-ethYl}- 

isobirtyramlda hydrochloride 
A. 2-(24ert-ButoxYMrbonYtam^ 
1H>lndol-a-yn>proDlonlc add 

A.mixture of 150 mg (0.50 mmol) of 33A, 100 mg (0.45 mmol) of 6- 
15 fluorotryptophan and 128 mg (1.0 mmol) of dilsopropylethytamine was stirred 
overnight at room temperature. The mixture was acidified to pH 1 with 1N HQ, 
diluted with water and extracted three times with ethyl acetate. The combined 
organic extracts were washed four times with water, once with brine, dried over 
MgS04 and concentrated to give 154 mg of 69 A* 
20 B. f1-f1W6-ntioro >1^nd^^memyl>-2^o-2-f4-f2K)xo-2.3-dihvd^ 

benzoimidazoM ■y|^-olparidin>Uy1VQthvlcarbflmovlV1 -math vl-ethvn-carbamic 

acid tert-butvt ester 

According to General Procedure A, 79 mg (0.194 mmol) of 69A and 42 
mg (0.194 mmol) of 4-(2-keto-1-benzimidazolinyl)-plperidlne were coupled and 
25 the product was purified by silica gel chromatography using a gradient of 1% 
methanol In methylene chloride to 3% methanol in methylene chloride to give 
84 mg of 69B as a white foam. 

C. 2-Amlno-N41-f6-flunrf>-1^ 
dihydro-ben2oimida7 ol-1>yl)-Dlp6ridin-1-yi}^thy>HfiQbutyramlde hydrochloride 
30 According to General Procedure C, 78 mg (0.1 29 mmol) of 69B was 

deprotected to give 64 mg of the title compound. 
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1H NMR (CD30D, 300MHz) (mixture of rotamers) (partial) (1:1 mixture 
of diastereomers) 6 756-7.62 (m. 0.5H), 7.46-753 (m, 0.5H), 7.01-726 (m, 
6H), 6.70-6.88 (rn, 1H) f 6.17-5.37 (m, 1H), 4.60-4.69 (m, 1H), 4J25-4.41 (m, 1H) f 
3.94-4.12 (m, 1H), 3.04-324 (m, 2H),. 2.45-2.62 (m, 2H), 1.48-1.65 (m f 6H). 
5 MS(Cl f NH3)519(MW+) 

Example 70 

ffil-2-Amino-N41-fimndol-3,v^^ 

Bthyfrfeobut yramlde hydrochloride 
A. i 1 -Benzvl-orpBridln-4~vl V-phenyl-amine 
10 To a mixture of 10.9 g (57.6 mmol) of 1-benzyW-piperidone, 100.0 g 

(576 mmol) of sodium sulfate and 1 75 mL of acetic acid under nitrogen was 
added 7.00 g (74.9 mmol) of aniline by syringe and the mixture was stirred at 
room temperature for 15 mln. To the stirring solution was added 61.0 g (288 
mmol) of sodium triacetoxyborohydrtde and the mixture was stirred overnight 
15 The mixture was concentrated and the residue was poured onto ice and 

neutralized with 2N NaOH to pH 7.5. The mixture was extracted four times with 
chloroform and the organfcs washed once with brine. The solution was dried 
over Na2S04 and concentrated. The residue was triturated with ether to give 
4.2 g of 70A as a white solid. 
20 B. 1-r2^1-Benzvl-DlDertd1n^vtamlro 

bMtefihladds 

To a flame-dried flask containing 2.50 g (9.4 mmol) of 70A, and 40 mL 
of dichloroethane at 0°C was added 1 1 J3 mL (11.3 mmol) of 1M boron 
trichloride In methylene chloride over 5 min., followed by 1.2 mL (18.8 mmol) of 

25 chloroacetonltrile over 3 mln. The mixture was warmed to room temperature 
and stirred for 10 mln. The mixture was refluxed overnight and then allowed to 
cool to room temperature. Ice was added to the stirring solution followed by 10 
mL of 10% HCIand the mixture was heated to 100°C for 0.5h. Thelayere 
were separated and the aqueous phase was extracted with methylene 

30 chloride. The organic portion was dried over MgS04 and concentrated to give 
1.50gof70B. 

C. 1 -f1-Benzd-Dioeridm^vn-1H-indole 

To 1 .50 g (4.0 mmol) of 70B dissolved in 1 1 mL of ethanot at 0°C was 
added 2.0 mL (4.0 mmol) of 2N NaOH and the mixture stirred for 10 min. 
35 Sodium borohydride, 80 mg (2.1 mmol). was added to the stirring solution and 
the mixture was stirred at 0°C for 1 h. ice was added to the solution and the 
mixture was extracted three times with methylene chloride. The combined 
. organics were washed with water and dried over MgS04 and the residue 



Printed from Mimosa 10/14/1997 13:38:39 page -123- 



WO 96735713 



FCT/IB95/D0333 



-122- 

dissolved in 1 0 4-dioxane and refluxed for 2 h. After cooling to room 
temperature, ice and a saturated aqueous sodium carbonate solution was 
added to the reaction mixture and the solution was extracted three times with 
methylene chloride and the combined organ! cs were washed twice with water. 
5 The solution was dried over Na2S04 and concentrated. The product was' 
purified by silica gel chromatography (8020 v/V hexanes:ethyi acetate) to give 
350 mg of 70C as a white foam. 

D. 4-lndQ^I-yl-oiDeridlne-l-carboxytlc acid athyi ester 

To a refluxing solution of 350 mg (1.2 mmol) of 70C in 40 mL of 
10 dichloroethane was added 0.28 mL (3.6 mmol) of ethyl chloroformate and the 
mixture was refluxed for Z5h. The mixture was concentrated to give 330 mg of 
70D as a yellow solid. 

E. 1>p|peridln-4-yl'lHHnrirtfl 

A mixture of 325 mg (1 2 mmoi) of TOO, 440 mg (15.7 mmof) of sodium 
15 hydroxide, 1 mL of water and 2 mL of ethylene giycoJ was heated at 150°C for 
17 h. After cooling to room temperature, ice and concentrated HO were added 
to the mixture and the solution was stirred for 30 min. ice and saturated 
aqueous sodium carbonate solution were added to the mixture untfl the 
solution was basic. The mixture was extracted twice with ether and the 
20 combined organic extracts were washed twice with water. The solution was 
dried over MgS04 and concentrated to give 150 mg of 70E as a colorless oil. 

F. fRHHHIHHPdQ^ylmftM 
ethytrarbamwIH^ftlh^ acid tat-butyl aster 

According to Genera) Procedure A, 150 mg (0.75 mmol) of 70E, and 
25 291 mg (0.75 mmoi) of 4C were coupled to give 260 mg of 70F as a white 
solid. 

& (RVfrAmtno-I^HlHHn^^ 

v1V2-oxo-ethvn-teobutvramtde hydrochloride 

To 250 mg (0.44 mmol) of 70F in 5 mL of ethanol was added 3 mL of 
30 concentrated HCi and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated and ethanol and hexane were added to the residue. 
The precipitated off-white solid was filtered and dried to give 10 mg of the title 
compound. 

MS (CI, NH3) 473 (MH+) 
35 Example 71 

(RV2-Amino-N-{HimndQ^ 

blDvridin-3-vlVDiDericnn-1-vn.QthviUlsobutvramide dlhvdrochloride 

A. ^Phgnvl-3-plperidln-4-yl'3H-lm[da^ff|4,5-blpyridine 
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71 A was prepared according to the method outlined in Example 50 
using 4-amino-l-benzy)plperidine and 2-chloro-3-n!tro-pyridine as starting 
materials. 

5 frlpyritiin^yl)-piperidln-1 -yn^thytertemoylH -mQthYl^thvlVca^gmte ^d 
tgrHmtylgstor 

According to General Procedure A, 90 mg (0.32 mmol) of 71 A and 161 
mg (0.41 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography (100% ethyl acetate) to give 
10 45 mgof71B. 

c. (RV2-AminoWH1HHn^ 

lmidazor4.5-blDvridln^vllnfo^ dfhvrirochtoride 
To 45 mg (0.069 mmol) of 71B in 2 mL of ethanol was added 2 mL of 

concentrated HQ and the mixture was stirred at room temperature for 2 h. The 
15 mixture was concentrated and coevaporated twtee wtth ethanol. Ethyl acetate 

and hexane were added to the residue until the product crystallized. The solid 

was collected by filtration to gtve 20 mg of the title compound. 

1 H NMR (CD3OO, 250MHz) (mixture of rotamers) (partial) 5 8.74 (d t 

0.5H), 8.56 (d, 0.5H), 8.06-823 (m. 1H), 7.43-7.79 (m* 8H), 7.18-7.28 (m, 2H), 
20 6.87-7.02 (m, 3H), 5.14-528 (m, 1H), 4.52-4.63 (m, 1H), 3.93-4.08 (m, W) $ 

1.37-1.49 (d, 6H). 

MS (CI, NH3)551 (MH+) 

Example 72 

2-Amlno-N-!1 -f 6-flnonH H-»ndQh3y1methYl)'2"QXg-2-f4-(2-phenyl' 
25 benrimldazoH-yll^lp^ hydrochloride 

A. f 1 -f 6-FluorcH mndpl-3ylmethyO-2'PXth2-{4*(2-ghenyh 
bensoimlria*QH-yM^ 

afld tert-bMtyl aster 

According to General Procedure A, 101 mg (025 mmol) of 69 A and 70 
30 mg (025 mmol) of SOD were coupled and the product was purified by silica gel 
chromatography (90:10 v/v chloroformtmethanol) to give 84 mg of 72A. 

B. 2-ArolnoWHP-flMPro-lHHn^ 

benzimidazol-1 -ylWplperldln-l -yn-ethvlMsobutvramlde hydrochloride 

According to General Procedure C, 76 mg (0.114 mmol) of 72A was 
35 deprotected to give 5B mg of the tWe compound. 

1H NMR (CD3OD, 300MHz) 8 (mixture of rotamers) (partial) (1:1 
mixture of diastereomere) 821-8.30 (m, 05H), 7.65-7.88 (m f .8.5H), 7.44-751 
(m, 0.5H), 727-7.33 (m, 1H), 6.99-7.14 (m, 1.5H), 6.72-6.95 (m, 1H), 527-525 
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(m, 0.5H), 5.02-5.10 (m. 0.5H), 4.52-4.79 (m, 2H), 2.34-2.69 (m. 2H), 1.94-2.16 
(m, 2H), 1.51-1 .71 (m.6H). 
MS (CI, NH3) 56B (MH+) 

Example 73 

5 (RV2-Amino-N-M^hflnvH-(4-(2-ph^ 

caffcgfTvn-bulYlHffohmYramlria hydrochloride 

A. (BH3 -MatKwH 4 4-ohenyH .J 4-(2-pheny1-ben zoimidazoM -vft- 
DiDerfdine-1-carbonvn-butvlcart)amovlVelti^).carfaam»e acid tart-butvl estar 

According to Genera) Procedure A, 1 12 mg (0.30 mmol) of 620 and 84 
10 mg (0.30 mmoO of SOD were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 1% to 10% methanol in methylene 
chloride to provide 55 mg of 73A as a white foam. 

B. fRV2.Amino-N-f4-Dhen^.144-^.i^BnylAangn»mida?ol.1.yl\. 
Dtoaridlne.1.catfaonvn-birtvn^aobiitvmmMfl hydrochloride 

15 ToSO mg (0.08 mmol) of 73A In 1 mL of ethand was added 0.5 mL of 

concentrated HCL and toe mixture was stirred at room temperature for 1 h. The 
reaction mixture was concentr ate d and coevaporated twice from ethanol. The 
residue was triturated twice with ether to give 38 mg of the title compound as a 
yellow solid. 

20 1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) S 7.78-7.98 

(m, 0.5H), 7.54-7.74 (m, 6.5H), 729-7.42 (m, 2H), 7.02-729 (m, 5H), 4*58-4.80 
(m, 2H), 3.80-4.17 (m, 1H), 156*1 .71 (m, 6H). 
MS(CI,NH3) 538 (MH+) 

Example 74 

25 fRW2.Anrd nt >.N4g4imndQl^.ylU14647^urfam^.4^hydm-1H. 

lsty^utnollna-2.tamenYl)^.4^ihydro.1H.isoqtiiriQline.2- 
carbonvn-flthvn-lsohirtvromldft hydrochloride 
A /RW1 -f2-f 1 H-lndol-3-vl>.1.fe^7. a ulfam Q yl^.4wlihvdf P -1 H- 
»soQulnollne-g-iarfaonvlV3 4^lhvdre.1H^rwutnQllna-g.«rbony^ 
30 ethvtcarfaamovl V1 -methvl-etrivlVcarfaamfc add tart-butyl ester 

According to General Procedure A, 121 mg (022 mmol) of 26 A and 47 
mg (022 mmol) of 12.3,4-tetrahydro-tsoquinoline-7-suifonlc acid amide were 
coupled to give 165 mg of 74 A 
b. (R)-2-Amlnp-N-(fr(lH-ln^ 
35 tspquinpline-2-carbOTvlh3.4^ih^ 
isohutyrarnlde hydrochloride 

To 107 mg (0.14 mmol) of 74A in 8 mL of ethanol was added 2 mL of 
concentrated HCI and the mixture was stirred at room temperature for 1.5 h. An 
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additional i mL of concentrated HQ was added and the reaction mixture was 
stirred for 3 h. The mixture was concentrated and then coevaporated several 
tones with ethanol to give 61 mg of the title compound. 

iH NMR (CDsOD, 300MHz) (mixture of rotamers) (partial) 6 7.57-7,80 
5 (m, 2H), 7.43-7.62 (m, 15H), 6.86-7.41 (m, 7.5H), 1.51-1.67 (d f 6H). 
MS(CI,NH3) 643 (MH+) 

Example 75 

fRVPiDBridlne^-caitoxvflc acid f1-(1H.indot>3>ylmethy1U2 -oxo-2-f4-(2-oxo- 
2.3-dlhvdro-ben2oimlda20l-1^vl^Diperidln-1-yn-ethvlVarrtd6 hy drochloride 
10 A. (2-MH-lndol-3-v1M-r4-f2-oxo-^^^ 

3-cafbonvfVethvn-carbamlc add tert-butyl ester 

According to General Procedure A, 2.82 g (13.0 mmoi) of 4-(2-ketr>-1- 
benzimidazolinyl)-ptperidine and 3.85 g (13.0 mmol) of N-t-BOC-D-tryptophan 
were coupled and the product triturated with ether to give 2.5 g of 75A. 
15 B. 1 4 1 -t2-Amino-3-f 1 H-lndol-3>vlVproplonvtVnl P eridlrwUyn>1 a- 

dlhvdro-benzolmfdazol-2-onB 

According to General Procedure B, 2.50 g (4.87 mmol) of 75A was 
deprptected to give 1.70 g of 75B. 

c. (RWHlHHndri^vlnr^)^ 

20 bensolmldayoH -vn-PlDBridln-1 -vIVethylcflrbamovlVDtoeridineO -carboxvllc 
add tBrt-btityt ester 

To a solution of 150 mg (0.372 mmol) of friperidine-1 f 4-dtearboxyTic acid 
mono-tert-butyl ester. 87 mg (0.216 mmol) of 75B and 86 mg (0.744 mmol) of 
dllsopropylethylamine in 4 mL of methylene chloride was added 187 mg 

25 (0.446 mmol) of BOP reagent and the mixture was stirred overnight at room 
temperature. The reaction mixture was diluted with 20 mL of ethyl acetate and 
washed twice each with 10% citric acid and saturated aqueous sodium 
bicarbonate and once with brine. The solution was dried over MgS04 and 
concentrated to give a white foam which was purified by silica gel 

30 chromatography using a gradient of 100% methylene chloride followed by 1% 
methanol in methylene chloride to give 52 mg of 75C as a clear on. 

D. fffl-Piperidin<^artx*vtic add (WIH-indoL^vtmethvn-g-oiccvg^ 
r2-QXC-2.3^lhvdfo>ben?oimldagQl>1-vl^pfDeridin-1>vn>ethvlVflm>de 

hydrochloride 

35 To 20 mg (0.032 mmol) of 75C in 2 mL of ethanol was added 1 mL of 

concentrated HCI and the mixture was stiffed at room temperature for 1 h. The 
solution was concentrated and coevaporated twice from ethanol, once from 



Printed from Mimosa 10/14/1997 13:38:39 page -127- 



WO 96/35713 



PCI7IB95/D03J3 



-126- 

methylene chloride and twice from ether to give the title compound as a white 
solid. 

*H NMR (CD3OD, 300MH2) (mixture of rotamers) (partial) 8 8.19 (d, 
0.5H), 7.63-7.69 (m, 0.5H), 7.55-7.61 (m ( 0.5H), 7.30-7.39 (m f 1.5H), 7.00-7.31 
5 (m,5.5H), 5.26-5.37 (m,0.5H), 5.01-524 (m,0.5H). 
MS(CI,NH3) 5tt(MH+) 

Example 76 

m)-2-Amlno^-f 1-f2-methv1-1 M-indol-3>ylm6thyl\>2>oxo>244-(2-oto>2.a. 

dlhytirfrfrenTOtmttflzoH-^ 

10 idflusEacsate 
a. fR)-fr(frAmino-frmgth^ 
mnafcote arid 

To 1.00 g (458 mmol) of 2-D-methyltryptophan In 37 mL of dloxane and 
92 mL of water was added 1.4 mL (10.0 mmd) of triethylamine and 1.51 g 

15 (5.08 mmol) of 33A and the mixture was stirred overnight at room temperature. 
The mixture was concentrated to remove excess dloxane and acidified to pH 5 
with acetic acid. The aqueous phase was extracted three times wtth methylene 
chloride and the combined organ! cs were washed twice with water and once 
with brine. The organic phase was dried over MgS04 and concentrated and 

20 the product was purified by silica gel chromatography (982rt.1 v/v/v 
CH2Cl2^eOH:acetic acid) to give 1 .98 g of 76 A. 

B. (RHi-MglhyH-H-ffrmfi^ 
2.3^lhydro-bffl?plmlria?pH 
carfaamte acM tart-butyl ester 

25 According to General Procedure A, 107 mg (0.49 mmd) of 4r(2-keto-1- 
benzim]dazo1lnyl)-piperidine and 200 mg (0.49 mmol) of 76A were coupled 
and the product was purified by silica gel chromatography (94:6 v/v 
CH2Ci2:MeOH) to.give 1.87 g of 76B. 

C. (FU-2-Amlno-N41 .(2-mettwM HAn^\^m^\.2^Yc^2^(^^ 
30 2.3-dlhvdro-bgmzolm1dfl2oM-yn-n^ 

trifluoroacetatq 

To 187 mg (0.31 mmol) of 76B at 0°C was added 2 mL of cold TFA and 
the mixture was stirred for 1 h at 0°C. The mixture was concentrated and 
coevapo rated once from methylene chloride and twice from toluene to give 180 
35 mg of the title compound as a solid. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) S 8.32 (d, 
0.5H), 7.50-7.57 (m, 0.5H), 7.44 (d, 0.5H), 523-5.35 (m, 0.5H); 5.18-520 (m, 
0.5H), 2.42 (s, 1 £H), Z32 (s, 1.5H), 1.58-1.66 (m, 6H). 
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MS(CI ( NH3) 503 (MH+) 

Example 77 

(R)-Piperitiinfr4^artoxyllg acid f1-(1Hiny1ol'3'YlmethYlV2"QX^4-{2i?henYh 

benzoimlda20 l>1>yn-p?Deridin-1-yn>emylVamld9 hydrochloride 
5 A. PlDeridlnB>1.4-dlcarboxytic add tert-butvl ester 2.5-dloxo-Pvrrolldln- 

To 15.0 g (65.4 mmol) of piperidine-1 ,4-dicarboxyIlc acid mono-tert-butyl 
ester was added 150 mL of methylene chloride and 20 mL of DMF. To the 
stirring solution was added 9.30 g (76.5 mmol) of N-hydroxysucdnJmlde 

10 followed by 15.0 g (78.5 mmol) of DEC, and the mixture was stirred overnight at 
room temperature. The reaction mixture was diluted with ethyl acetate and 
washed twice with 10% citric add, four times with a saturated aqueous sodium 
bicarbonate and once each with water and brine. The solution was dried over 
MgS04 and concentrated to give 20.4 g of 77A as a white solid. 

15 b. (q)^i-C3rtw-2^mnrto^ 
cartoxyllQ add terl-butyl eater 

A mixture of 2.04 g (6.28 mmol) of 77 A, 2.00 g (628 mmol) of D- 
tryptophan trtfluoroacetate and 1 .16 g (11.5 mmol) of triethytamine in 120 mL of 
dloxane and 30 mL of water was stirred at room temperature for 17 h. The 

20 reaction mixture was concentrated to remove excess dloxane and then was 
diluted with water. The aqueous portion was extracted four times with 
chloroform and concentrated. The crude product was purified by si (tea gel 
chromatography (9:1 v/v CHC&MeOH) followed by (36:4:1 vNN 
CHCl3:MeOH:acetic acid) to give 0.87 g of 77B. 

25 C. fRl^H-MH-lndol3-v1meth^ 

1-y1^iPBridin-1-yltethvlra^ add 

According to General Procedure A, 100 mg (0.36 mmol) of 500 and 
150 mg (0.36 mmol) of 77B were coupled and the product was purified by 
silica gel chromatography using a gradient eluttan of 75% ethyl acetate In 

30 hexane to 100% ethyl acetate and 144 mg of 77C was isolated as a white 
solid. 

D. (RlPlparidlne^aifaoxylic acid f1-riH-indol^vlmethvlV2-oxo-24^ 
rg>nhenvl>benzoimidaTOl>1>vlWplDeridin.1>vl^ethvlVamlde hydrochloride 

To 144 mg (021 mmol) of 77C in 2 mL of ethand was added 4 mL of 
35 concentrated HCI and the mixture was stirred at room temperature for 30 mln. 
The solution was concentrated and then coevaporated several times from 
ethanol. The residue was crystallized from methanol/ethyl acetate and the 
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precipitated product was collected by filtration to give 140 mg of the title 
compound as a white solid. 

MS<C1,NH3) 576 (MH+) 

Example 78 

5 (R)-Pippritfn^carho^ylig ad4 {1-naphthalerhVylmpthyl'g-QXo^[4-fa-PXQ- 

ethylHmlcte hy^rochiprlde 
a. 4-(1<frrfaow-2siaphthatervV^ 
add te&buM ester 

10 To 200 mg (0.607 mmol) of piperidlna-1 ,4-dicarboxyfic acid monotert- 

. butyl ester In 5 mL of dioxane and 1 2 ml of water was added 0.1 B6 mL (1 .33 
mmol) of triethyiamlne and 198 mg (0.607 mmoQ of D-3-{1 '-Napthy ljaiantne 
and the mixture was stirred overnight at room temperature. Excess solvent was 
removed by concentration and the residue was diluted with water and acidified 

15 to pH 5 with acetic acid. The solution was extracted three times with methylene 
chloride, and the combined organlcs were washed twice with water and once 
with brine. The organic portion was dried over MgSQ* and the product was 
purified by silica gel chromatography (96:4:0.1 v/v/v methylene 
ch!oride:methano1:acetic acid) to give 132 mg of 78JL 

20 ■• b. (BWl-NaphthalflrH-ylmethyh^^ 
fr$mmmldaMH»ylB>lperi^^ 
BfldJtedbhuM aster 

According to Genera! Procedure A, 132 mg (0.32 mmol) of 76A and 70 
mg (0.32 mmol) of 4-(2-keto-1-benzirrridazollnyl)-piperidine were coupled and 
25 the product was purified by silica gel chromatography (96:4 v/v methylene 
chloride methanol) to give 132 rng of 78B. 

c. (RVPiperidlne-4-carfaoxylic acid (l^phthalen-l-ylfnethyl-Z-OTQ-g' 

r4-f2-oxo-2.3-dihvdro-benzolmlda2ol^^ 

hvtirofihtorWa 

30 To 132 mg (0.21 mmol) of 7BB dissolved in 2JS mL of ethanoi was 

added 0.25 mL of concentrated HCI at 0°C. The ice bath was removed and the 
solution stirred for 1 h. The mixture was coevaporated from methanol and then 
methylene chloride to give 102 mg of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 6 8.23 (d f 

35 0.5H), 8.18 (d. 0.SH), 7.79-7.92 (m, 2H), 7.46-7.68 (m. 3H), 7.37-7.44 (m, 1H) f 
7.14-7J27 (m, 1H), 7.02-7.13 (m, 2.5H), 6.73 (d f 0.5H), 5.38-5.48 (m, 0.5H), 
5.26-5.36 (m, 0.5H). 
MS (CI, NH3) 527 (MH+) 
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Example 79 

(R)-g-AminpWHiH-l^ 

dlhydro-1 HH^oqulnQiin*2-yl^>o)CQ-ettiylHgobutyremide hydrochloride 
A. 2.2.2-TriflUQr^1-f7^mprp^ 
5 isoquinolin-3-yl]-0thflnQnp 

2-Trtfluoroac8tyl-1 ( 2 t 3AtetrahydrorsoquindinB-7-sulfonyl chloride can 
be prepared according to the method outlined by Pendleton at al., J. 
Pharmacol. Exp. Ther., 208 (1979) p24. A mixture of 250 mg (0.76 mmol) of 2- 
Trifluon^etyl-1 t 2A4-tetrahydrcHlsoquinollne-7-sulfonyl chloride, 86 mg (0.99 
10 mmol) of morpholine and 0.3 mL of anhydrous pyridine in 1 0 mL of acetone 
was refluxed for 1 h. The mixture was concentrated and the residue dissolved 
in chloroform and washed once with water. The organic portion was dried over 
MgS04 and concentrated. The residue was purified by silica gel * 
chromatography (6:4 v/v hexanezethyl acetate) to give 289 mg of 79A. 
15 b. 7-fMprpholine^sutfQnylH.S.a.4-tetrahydr^lft«iuinonnft 

A mixture of 218 mg (0.58 mmol) of 79 A and 90 mg (0.65 mmol) of 
potassium carbonate in 10 mL of methanol was stirred at room temperature for 
3 h. The mbdure was concentrated and the residue was purified by silica gel 
chromatography (18:2:1 v/v/v ethyl acetartermethanotrtriethylamlne) to give 163 
20 mgof79B. 

C. (RHHH1HMndrt*-y1mg^^ 
ri'hydrp-1H-ISQqutnplln-3^ 
acid tert-butyl ester 

According to General Procedure A, 136 mg (0-35 mmol) of 4C ami 100 
25 mg (0.35 mmol) of 79B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chloroform:methanol) to give 194 mg of 79C. 

0. (RV2-AmtnP-^HW 
3,4-flftydro-1 H-teoquinolin-2-yn*2-oxp-gthytMgqbutyramide hydrochloride 

To 141 mg (0.22 mmol) of 79C in 1 2 mL of ethanol was added 5 mL of 
30 concentrated Ha and the mixture was stirred at room temperature for 3 h. The 
reaction mixture was concentrated to give 123 mg of the title compound as an 
off-white solid. 

1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) S 7.98-8.07 
(bs, 1H) t 7.43-7.61 (m, Z5H), 6.91-7.37 (m ( 5H) f 5.14-5.29 (m, 1H), 4.48-4.70 
35 (m, 1 H) f 3.66-3.78 (m f 4H), 3.29-3.46 (m, 4H), 2.84-3.07 (m, 7H). 1.56-1.67 (m, 
6H). 

MS (CI, NH3) 554 (MH+) 
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Example 80 

(R)-Piperidine-4-rarboxvlic acid r2^3.4-dihyd rQ>1H-lsoquinQlln-2-yiyi- 
naphthals^ylmethvl^pxo-ethyll^mlde hytirpphlprHs 

A. (R)-4-(1^arbPWrfrnapht^ 
5 pgrfeoyyllc acid tert-Myl retar 

A mixture of 3.08 g (9.4 mmol) of 77 A, 2.03 g (9.4 mmo!) of D-3-(2- 
Naphthyl)-alanine and 2.9 g (28.7 mmo!) of triethylamine In 40 mL of dioxane 
and 1 0 mL of water was stirred for 72 h at room temperature. Excess dioxane 
was removed by concentration and the remaining aqueous solution was 

10 diluted with 200 mL of water and acidified to pH 5 with 10% citric acid The 
aqueous portion was extracted twice with ethyl acetate. The combined 
orgartcs were washed twice with saturated aqueous sodium bicarbonate. The 
orange oil was separated from the aqueous extracts and acidified with 10% 
acetic add. The aqueous portion was extracted three times with ethyl acetate 

15 and the combined organlcs were washed three times with water, once with 
brine, dried over MgS04 and concentrated to give 3.7 g of a yellow oil which 
was taken up In 200 mL of ether. A white .crystalline solid precipitated from 
solution and was collected by filtration to give 3.31 g of 80A. 

B. (R)-4-r2-(3.4-Pfhvdro-1 H-isoQuinofin-2-Yl M -naphthalBn-2-ylrnethyl- 
20 2>oxo-ethvlcarbamovn>olDericfine>1-carboKyiic acid tert-hutyl ester 

According to General Procedure A, 95 mg (022 mmol) of 80A and 29.6 
mg (022 mmol) of 1 A3 A-tetrahydroisoquinoline were coupled and the 
resulting oil triturated with ethyl acetate/hexane to give 70 mg of 80B as a 
white solid. 

25 C. fm-PiDeridlne^carboxviic acid f2>f3.4-d]hvdro.1H>!soauinQnrv2>y»V 

1^aphthalBn-2'ylme%h2K)xo^thyq^mlde hyrtrochlQrttta 

To 70 mg (0.13 mmol) of 80Bin6mLof ethand was added 2 mL of 

concentrated HCI at room temperature and the mixture was stirred for 1.5 h. 

The mixture was concentrated and coevaporated twice from methylene . 
30 chloride to give 50 mg of the title compound as a white foam. 

1H NMR (CD3OD, 300MHz) (mixture of rotamera) (parte!) 6 7.62-7.80 

(m, 4H), 7.34-7.48 (m, 3H), 7.05-7.19 (m. 1.5H), 6.82-7.00 (m, 2.5H), 5.18-5.21 

(m, 1H), 4.51-4.73 (m, 1.5H), 4.29-4.39 (m, 1H). 

MS (CI,NH3) 442 (MH+) 
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Example 81 

(R)-Pipgriding-4-cari?Pxyllg acM f2'f4'(2-cyclQprppyh>?gn^QlmictwoH-Y!)- 

P iperidin>1^1-naphihalen-2.ytmflthyU2^x(>ethvrVamIdQ hydrochloride 
A. 1 «(1 -Benzy»^iperidin^ylV2>cyclQproDy<.1 H-benzolmidazole 

5 A mixture of 530 mg (1.90 mmol) of SOB and 651 mg (7.56 mmol) of 

cyclopropanecarboxyllc add were heated at 160°C for 16h. After cooling to 
room temperature, 10 mL of ethanol was added to the reaction mixture, 
followed by the slow addition of 20 mL of 2N NaOH in 90 mL of ethanol. The 
mixture was stirred for 30 min at room temperature and then concentrated. The 

10 residue was dissolved in ethyl acetate and washed once each with saturated 
aqueous sodium bicarbonate and brine. The solution was dried over MgS04 
and concentrated, and the product was purified by silica gel chromatography 
using an elution gradient of 75% ethyl acetate in hexane to 100% ethyl acetate 
to give 340 mgof81A. 

15 B. 2>CvciooroovH>Dlperidin^yi>1 H-banzoimldazole hydrochloride 

To 340 mg (1.03 mmol) of 81 A in 3 mL of methylene chloride at -10°C 
was added 220 mg (134 mmol) of a-chloroethylchtorofbrmate and the mixture 
was stirred at -10°C for 50 min. The mixture was concentrated and the residue 
dissolved in methanol and heated at 70°C for 1 h. The mixture was 

20 concentrated and dried In vacuo to give 230 mg of 81 B as a light purple solid. 
C. ffl^24442-CtaloDmpyt-bfin2oM 
naphthalen^-yimethyl^xo-eth^ acid tert- 

fauM ester 

According to General Procedure A, 80 mg ( 0.29 mmol) of 81 B and 123 
25 mg (0.29 mmol) of 80A were coupled and the product was purified by silica gel 
chromatography (7525 v/y ethyl acetate:hexane) to give 50 mg of 81 C as a 
red solid. 



Printed from Mimosa 10/14/1997 13:38:39 page -133- 



WO 96/35713 



PCI7IB95/00333 



•132- 

D. (RVPiDeridine-4-carfaoxvlic acid f244-f2^ctoDropvl-benzcrfmtdazo)- 
1 -vn-pjpertdln- VvtV1-naphthalBn^-vlmethvl-g-Qxo^thvtVamlde hvrimchlorids 

To 42 mg (0.065 mmol) of 81C tn 2 mL of ethanol was added 2 mL of 
concentrated HCJ at room temperature and the mixture was stirred for 30 min. 
5 The mixture was concentrated to give 40 mg of the title compound as a white 
solid. 

MS (CI, NH3) 550 (MH+) 

Example 82 

(R)-Pipericnn^4-carbQxyi!ff atid f1"naphthalerh2>Ylmgthyl>2-QXP-2-f4-(2- 
10 PhenyHtenzoim«tifl?<fr1-yM hydroohlPritiQ 

A. (RM41-NaDhfra1en-2-vlmBth^^ 

plperifln-1-yn^thylcarfaamo^ add 

Acconflng to General Procedure A, 95 mg (0.34 mmol) of SOD and 100 
mg (023 mmol) of BOA were coupled and the product was purified by silica gel 
15 chromatography using a gradient elutton of 55% ethyl acetate In hexane to 
100% ethyl acetate to give 87 mg of 82A as a white sofid. 

B. fRI-Piperldino-4-carboxvHc acid f1-naphthaian-2-yimethyt-2-oxo-2- 
f4-r2-phenvl-ban2olmidazQi:i.^Wnlperidlrv1-yl]-at hy1Vamlde hydrochloride 
20 To97 mg(0.14mrnol)d82Ain4mLofethanolwasadded2mLof 

concentrated HQ and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated to give 70 mg of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 8 7.77-8.00 
(m, 12H), 7.32-7.77 (m, 4H) f 5.18-5.38 (m, 1H), 4.68^.89 (m, 2H), 4.10-4.36 (m, 
25 1H). 

MS (CI, NH3) 587 (MH+) 

Example 83 

fRVPlperidlne-4-carboxvltc add (1-nabhthalen^v1m8thyl-2-oxo-245>(tQhiftne> 
4-gmfanylamlnpH .a-dlhydnHgQindPl-a'ylVflttivlVamlde hydrochloride 

30 A. (RM-r2-(5-Amino-1 .3<l1hvdro-lsoindol-2-yl)-1 -naphthalan^- 

ytmsthyt-g^xp-ethyte^ atiti tert-birtyl ester 

According to General Procedure A, 47 mg (0.35 mmol) of 43C and 150 

mg (0.35 mmol) of 80 A were coupled to give 150 mg of 83 A. 
B. (RWVNaphthalgn-2'ylmftW2^XQ-2^tQlugn»^: 

35 suifonvtamlnol-1 .3-dihvdro>isoindo|-2>yq-athylcarfaamovl)-oiDeridinft>1 - 
carhoxvlic add tert-hutyl aster 

A mixture of 150 mg(0.28mmol)of83A,61 mg (0.32 mmol) of p- 
toluenesulfonyl chloride and 39 mg (0.32 mmol) of 4-dlmethytamlnopyrldine 
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was stirred at room temperature overnight The mixture was diluted with 
methylene chloride and washed twice each with 10% HCi, saturated aqueous 
sodium bicarbonate, and brine, dried over MgS04 and concentrated. The 
product was purified by silica gel chromatography using a gradient elution of 
5 75% ethyl acetate in hexane to 2% methanol in ethyl acetate to give 50 mgof 
83B. 

C. (RVPiperidin»4-carboxylic acid (1-naphthaleiv2-vimethvl-2-oxo-2- 
fS-ftoluens^sutfonviaminoM.^ 

hyd rpohlp ride 

10 To 50 mg (0.07 mmd) of 83B In 4 mL of ethanol was added 2 mL of 

concentrated HQ and the mixture was stirred at room temperature for 3 h. The 
mixture was concentrated and the residue was crystallized from 
ethanol/hexane to give 25 mg of the title compound. 

1H NMR (CD3OO, 250MHz) (mixture of rotamers) (partial) S 8.56 (d. 

15 1H), 7.72-7.89 (m, 5H). 7.57-7.68 (m, 2H), 7.39-7.52 (m, 5H), 7.24-7.31 (rn, 2H), 
6.91-7.16 (m, 3H), 4.49-4.73 (m, 2H) f 4.36-4.47 (m, 1H), 2.47-2.68 (m, 2H), 2.39 
<s,3H). 

MS (CI, NH3) 598 (MH+) 

Example 84 

20 (R)-PlpQri^lne-4-carbpyy»ic arid [^frben2oy^flm^np^1■a-c^lhy^^cHsoin^to^e^g^ 
cart?pnvll-2-(1 H-lndPi-a-yl)-BthyiVflmldft hydrochloride 

A. (RH-ri-(frAmlnM,3^hydfo^^ 

yn-6thylcQrfaflmafvf]>oiDeridine-1 -carfaoxvllc add tart-buM eater 

According to General Procedure A, 40 mg (0.30 mmot) of 43C and 125 
25 mg (0.30 mmol) of 77B were coupled to give 170 mgof 84A. 

B. fflHK1-(5-BenzQylam1r^1.a-d^ 
indo^yt>^thylcaTfaamc>yni3lpeTldina>1 -carboxyilc acfd tart-butyl eater 

A mixture of 170 mg (0J32 mmol) of 84A, 52 mg (0.37 mmol) of benzoyl 
chloride and 45 mg (0.37 mmol) of 4-<flmethylarninopyridine In 15 mL of 

30 methylene chloride was stirred overnight at room temperature. The reaction 
mixture was diluted with methylene chloride and washed twice each with 10% 
HCI, saturated aqueous sodium bicarbonate and brine. The organic portion 
was dried over MgS04 and concentrated. The product was purified by silica 
gel chromatography using an elution gradient of 90% ethyl acetate in hexane 

35 to 2% methanol in ethyl acetate to give 100 mgof84B. 

C. fRVPiperidina wt-carboxvlic add ri-f5-ban2ovlamino-1.3-dihvdro- 
isolndote-g-carbonvn-2-f 1 H-irKio!-3-vlWethvn-amide hydrochloride 
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To 100 mg (0.16 mmol) of 84B In 4 mL of ethand was added 2 mL of 
concentrated HCI and the mixture was stirred at room temperature for 1 h. The 
mixture was diluted with ethanoi and concentrated. The residue was 
crystallized from ethanol/hexane to give 50 mg of the title compound. 
5 1 H NMR (CD3OD, 2S0MHz) (mixture of rotamers) (partial) 5 7.91-7.99 

(m, 2H), 7.48-7.70 (m, 6H), 7.03-7.3B (m, 5H),4.68-420 (m, 1H). 4.45-4.59 (m. 
1H). 4.03-4.16 (dd, 1H), 2.98-3.13 (m. 2H), 2.59-2.76 (m, 1H), 1.76-2.10 (m, 
4H). 

MS (CI, NH3) 537 (MH+) 

10 Example 85 

ffll-PiperidmB-4.cart)oxvnc acid f1-naphthalfln-2.ytm9ttiyl.g^ixo.2^4-r2^>xfv 
2.3-dihvdro-pen2olmlda20l.l.vl^pflridln-l.yl>. 
ethvn-amldfl hydrochloride 

A. (RM41-NaDhmalerw2-y1mfim v l-2^xo.244-r2^m>.2.»dihydrp- 
15 benzolmldaCTl-l-vl)-pipBridln-l-^ 

add ten-butyl ester 

According to General Procedure A, 225 mg (0.53 mmol) of BOA and 
117 mg (0.54 mmol) of 4-(2-keto-1-berizimldazolfnyQpipertdlne were coupled 
and the product was purified by silica gel chromatography using an elulion 
20 gradient of 1% to 3% methanol in methylene chloride to give 178 mgofBSA. 

B. fm-Ploeridlne-4-carboxyllc acid / 1 .naphthalan-2.yimathy)-2-oxo-2. 

[4-(2-oxQ-2.3rdihydrp-b9P^^ 
hydrochloride 

To 165 mg (0.26 mmol) of 85A in 3 mLof eihanoi was added \J5 mL of 
25 concentrated Ha and the mixture was stirred at room temperature for 3 h. The 
mixture was concentrated to give 117 mg of the title compound as a solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) S 7.70-7.89 
(m, 4H), 7.37-750 (m. 3H), 722-729 (m. 0.5H0, 650-7.04 (m, 3H), 6.68 (d, 
0.5H), 525-526 (m, 1H). 4.67-4.74 (m. 1H), 4.38-4.50 (m. 1H). 4.11-4.32 (m. 
30 1H). 

MS(CI,NH3) 527 (MH+) 

Example 86 

fRlPiperidine-4-cafboxvnc add f1.f7-etrivlsmfamovl.a.4.riihydro.1H. 
lsoauinollne-2-cart>onvlW2-(1 H-indol-3-yll-ethyl^mldB hydroehlorida 
35 A. 2-TrifluoroacBM-1.2.3.4-tetrahvdro-isoouinollna.7-surtonlc add 

2-Tritluoroacetyl-12.3Atetrahydro-isoqulnoline-7-sulfonyl chloride can 
be prepared according to the method outlined by Pendleton at al., J. ' 
Pharmacol. Exp. Ther., 205(1979) p24. A mixture of 295 mg (0.90 mmol) of 2- 
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Trifluorc>acelyM£A4-tetrahyd^ chloride, 95 mg (1.17 

mmol) of ethylamine hydrochloride and 0.3 rnL (2.15 mmol) of trlethylamlne In 
10 mL of acetone was refiuxed for 1 JS h. The reaction mixture was filtered and 
concentrated and the product was purified by siOca gel chromatography (6:4 

5 v/v hexane:ethyl acetate) to give 283 mgof86A. 

B. 1^.3 t 4-Tetrahvdrt>-teooulnoHnB-7.fiulfonic actd ethyiamlda 
To 225 mg (0.67 mmol) of 86A and 104 mg (0.75 mmol) of potassium 
carbonate in 1 0 mL of methanol and 0.5 mL of water was stirred at room 
temperature for 3 h. The mixture was concentrated to give 335 mgof86B. 

10 C. f RU-tVf7>Ethvlsulfamovl-3.4>dlhvdrrv1 H4s oqu1nonne>2^arbonvl)-2> 

nmndol-3-vn-ethvlcarbamoviVDlDeridi ne-1-carboxylic add tert-huM ester 

According to General Procedure A, 145 mg (0.35 mmol) of 86B and 85 
mg (0.35 mmol) of 77B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chtoroform:methanol) to give 68 mg of 86C. 

15 D. (R>Ptperkfirte-4-carboxvllc acid f1>fy-eltwisutfamQyi^.4-dmydro-l^ 

iSQQuinQlme-2^rbonvi^2-fimndoU3-vn>athv»l^mld e hydrochloride • 

To68 mg(0.11 mmol) of BSC In 6 mL of ethano) was added mL of 
concentrated HCI and the mixture was stirred at mom temperature for 5 h. The 
reaction mixture was concentrated to give 62 mg of the title compounds as a 

20 tan solid. 

1 HNMR(CD30D, 300MHz) (mixture of rotamers) (partial) 6 7.96-8.02 
(bs, 0.5H), 7.62-7.53 (m, 0.5H). 7.52-7.61 (m, 2H), 6.91-7.37 (m f 5H). 5.09-5.20 
(m, 1H), 4.42-4.70 (m t 1H), 1.00-1.11 (m, 3H). 
MS (Cl t NH3) 538 (MH+) 
25 Example 87 

fRV2-Amlnc>-N41-^thv1sufe^ 

f1H-lndol-3^)-ethvn-lsQbutvrarnlde hydrochloride 

A. (RW1-n-^Ethvteulfamovl-3.4^ 

2-f 1 H-lndol-3-vl Vethvlcarbamovn-1 ^efrvlethvll-carbamic add tert-buM eater 
30 According to General Procedure A, 136 mg (0.35 mmol) of 4C and 85 mg 
(0*35 mmol) of 86B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chioroform:methanoJ) followed by (9:1 v/v 
chloroform:methanol) to give 73 mg of 87A. 

B. (RV2-Amlno-N41-^eth^ 

35 raTbonv1V24lH^ndol^vl\-ethvn-lsobutyramlde hydrochloride 

To 62 mg (0.1 0 mmol) of 87A in 6 mL of ethano) was added 2.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h and 
then concentrated to give 56 mg of the title compound as an off-white solid. 
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1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 8 8.28-8.41 
(bs, 0.5H), 7.42-7.59 (m, 2H), 6.B5-7.07 (m f 5H), 5.19-525 (m, 1H) f 4.39-4.68 
(m, 2H), 2.71-2.87 (m ( 2H), 1.40-1.63 (m, 6H), 0.92-1.06 (m, 3H). 
MS (CI, NH3) 513 (MH+) 
5 Example SB 

f Rl-2-(3-f 1 H-lndol-3-vlW2-f(Dtoeridlnfr^ .2.3^4- 
tfttmhydro-isQouinoline.6-carfaoxv<tn anlri ethvlamide hydrochloride 
A. 3.4-Dlhvdro-1H-isoaulnoline-2.6-d'»cart)oxv1ic acid 2-tert-butyl ester 
To 1J20 g (4.1 mmol) of 5C tn 36 mL of methanol was added 0.62 g (4.5 
10 mmol) of potassium carbonate and the mixture was heated at reflux for 7 h. 
The product was purified by sDica gel chromatography (9:1 v/v 
chlorofomrmethanol) to give 1.49 g of 88A. 

b. fi-Ethylcartrarovto^ atid tert- 

bMTyt oster 

15 According to General Procedure A* 650 mg (2.34 mmol) of 68 A and 

191 mg (2.34 mmol) of ethylamine hydrochloride were coupled and the 
product was purified by silica gel chromatography (39:1 v/v 
chlorofbrmzmethanoi) followed by (1 :1 v/v ethyl acetate:methanol) to give 566 
mg of 88B. 

20 C. 1^.3.4-Tetrahvdro4soQmnoRne-6-carboxvl1c acid ethvlamlde 

hytirephtarirtft 

To 493 mg (1.62 mmol) of 88B in 30 mL of ethanol was added 125 mL 
of concentrated HQ and the mixture was stirred at room temperature for 5 h. 
The mixture was concentrated to give 384 mg of 88C as a white solid. 
25 D. (FWH6-Emyicj^^ 

garfrpnvl)-8WlH-lndQl^ acid tort- 

butyl ester 

According to General Procedure A, 99 mg (0.41 mmol) of 88C and 1 70 
mg (0.41 mmol) of 77B were coupled and the product was purified by silica gel 
30 chromatography (39:1 v/v chloroforrnrmethanol) followed by (9:1 v/v 
chloroform:methanol) to give 107 mgofBBD. 
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E. fflW2-f3-MH-lndd-3-vn.2^ 

l,2,a,4Metrahydro"isftflMinollne^parboxvite ^ ethyfrnridq hydrochloride 

To 66 mg (0.1 1 mmol) of 88D in 6 mL of ethanol was added 2.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h. The 
5 mixture was concentrated to gWe 56 mg of the title compound as an off-white 
solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 8 7.52-7.60 
(m, 1.5H), 7.38-7.45 (m, 1H) f 7.24 (d, 0.5H), 5.11-554 (m f 1H), 4.4(M.69 (m, 
1.5H), 4.04-4.13 (m, 0.5H), 1.13-1.24 (m, 3H). 
10 MS (CI, NH3) 502 (MH+) 

Example 89 

tetrahvdro-lsoaulnollne-6-carboxyRc add ethytemlde hydrochloride 

A. 442-f6-EthvtrarbamovlA^ 
15 naphthaten-2-ylm«thvl-2-oxo^^ add 

According to General Procedure A, 96 mg (0.40 mmol) of 88C and 170 
mg (0.40 mmol) of 80A were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chloroformzmethanol) to give 88 mg of 89A. 
B (RWg^NaDhthaiar»-2-\ri^ 

20 i.a.a^etrc^fp-i^ add ethylamMe hydrochloride 

To61 mg (0.10 mmol) of 89B In 6 mL of ethanol was added 2.5 mL of 
concentrated HCi and the mixture was stirred at room temperature for 5 h. The 
reaction mixture was concentrated to give 56 mg of the title compound as an 
off-white solid. 

25 1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 6 7.46-7.76 

(m, 4.5H), 7.09-7.43 (m, 5.5H), 5.08-5.32 (rn, 1H), 1.09-154 (m, 3H). 
MS (a, NH3) 513 (MH+) 

Example 90 

fRV2-PlmethyiaFrtnfrN-f^ 

30 dlhvdro-benzoim!da2Ql>1»v1VDlDeridin-1 ^ethylWsnhiJtvrafnlda hydrochloride 
A. fRl~2-Dimethvlamino-N41^^^ 
2 ^ihvdro-benzolmldazoM -vtt-olperidin-l >vlVathvMsobutvramida 

hydrochloride 

To a solution of 92 mg (0.17 mmol) of 350 In 2 mL of methanol was 
35 added 127 mg of powdered 3A sieves, 12 mg (0.40 mmoQ of 37% w/w 
formaldehyde, 27 mg (0.43 mmol) of sodium cyanoborohydrfde and 103 mg 
(1 .72 mmol) of acetic add. The mixture was stirred for 60 h at room 
temperature and then filtered through celite and concentrated. The residue 
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was dissolved in ethyl acetate and washed three times with 1N NaOH, once 
with water and once with brine, dried over M9SO4 and concentrated The 
resulting oil was triturated to give 39 mg of the title compound as a white solid, 
1 H NMR (CD30D, 300MHz) (mixture of rotamers) (partial) S 7.68-7.89 
5 (m, 4H), 7.42-7.54 (m, 4H), 6.90-7.08 (m, 3H), 5.32-5.47 (m, 1H), 4.68-4.77 (m, 
1H). 4.334.51 (m. 1H). 4.16-4.28 (m, 1H), 2.64 (d, 3H), 2.34 (d, 3H). 
MS(Cl f NH3) 529 (MH+) 

Example 91 

(R)-3-Arolnp-|sHH1HHnd^ 
10 yl)-piperidin'Vyn^yl)^methyl'butyrami(ilfl hydrochloride 

a. (R)-2'AmlnQ^"{1H-lndPl-3"yl)-propiQnlc arid methyl ester 

To 9.65 g (30.3 mmol) of 4A in 40 mL of ethanol was added 20 mL of 
concentrated HCf and the mixture was stirred at room temperature for 2J5 h. 
The mixture was concentrated and the residue was diluted with ethyl acetate. 
15 The mixture was washed twice with saturated aqueous sodium bicartxjnate 
and once with brine, dried over MgS04 and concentrated to give 5.12 g of 91 A 
as a yellow oil. 

b. (Rh3-(3-tert-ButoxycartoQ^ 
lndQh3-ylH>roplOTic add 

20 According to General Procedure A, 2.01 g (9.2 mmol) of 91 A and 2.00 g 
(9.2 mmol) of 3-tert-6utoxycart>onytamino-3-methyl4nityric acid were coupled 
to give (R)-2K3-tert^utoxycarbtmylam!n hHndoJ- 
3-yl)*piopion1c acid methyl ester. The crude ester was hydroiyzed according to 
Genera) Procedure O to give 3.53 g of 91B as a while solid. 

25 C. (RH2-f2-(1H-lnrid^yfrH 

plperidlne-l^rfronylteM^ acid tert- 

hUtyl ester 

According to General Procedure A, 350 mg (1.3 mmol) of 91 Band 510 
mg (1 .3 mmol) ol SOD were coupled and the product was purified by silica gel 
30 chromatography using a gradient of 60% ethyl acetate In hexane to 100% ethyl 
acetate to give 160 mg of 91C. 

D. (R)-frAmlnp^Himnrio^ 
benzoimidazoH-yfrploertdlH^ hydrochloride 

To 100 mg (0.27 mmol) of 91C in 3 mL of ethanol was added 2 mL of 
35 concentrated HCI and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated and precipitated from ethanol/hexane to give 125 
mg of the title compound as a white solid. 

MS(CI,NH3) 564 (MH+) 
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Example 92 

(m-PlDSridine-4^rboxvfic acid i7^(^m^\^^2^h^6r^ 
benzoimldazol-1-vn-PlDeridln-1-vn-1^ 

amide hydrochloride 
5 A. 4-f2-Oxo-2.3-dihvdro-ben2o^ 

add tart-butyl ester 

To a mixture of 1.00 g (4.6 mmol) of 4-(2~keto-1*benzimidazoiinyl)- 
piperitflne and 1.00 g (4.6 mmol) of 4-dlmethylamlnopyrtdlne in 20 mL of 
methylene chloride at 0°C Was added 80 mL of dl-tert-butyl dlcarbonate In 80 
10 mL of methylene chloride dropwise over 30 mln. The mixture was allowed to 
warm to room temperature and stirred overnight The mixture was washed 
three times each with 10% HO, saturated aqueous sodium bicarbonate and 
brine, dried over MgS04 and concentrated. The residue was purified by silica 
gel chromatography using an elution gradient of 50% ethyl acetate In hexane 
15 to 100% ethyl acetate to give 1.16 got 92A, 

B. 4-<3-Memvl-2-oxo-2.3HJihvdr^^ 
carboxylte acid tort-butyl ester 

To390 mg (1.2 mmol) of 92A In 3 mL of DMF was added 47 mg(1.2 
mmol) of sodium hydride (60% dispersion In mineral ofty, followed by 520 mg 
20 (3.7 mmol) of iodomethane and the mixture was stirred for 72 h at room 
temperature. The mixture was diluted with ethyl acetate and filtered. The 
filtrate was washed twice with brine and concentrated to give 400 mg of 92B. 

C. 1 -Methv1-3^ioeridin-4»vM .a^lhydrt>.banratmldazol-g-one 

hydrochloride 

25 To 400 mg (1.2 mmd) of 92B In 6 mL of ethand was added 3 mL of 

concentrated HCI and the mixture was stirred at room temperature for 1.5 h. 
The mixture was concentrated to give 330 mg of 92C as a white solid. 

D. mWl^g4443-Mgthvlg^^ 

plpericfln-1-yfr1-n3PhthPl^ 

30 carboxyllc add tert-buM ester 

According to General Procedure A, 100 mg (0.37 mmol) of 92C and 
159 mg (0.37 mmol) of 80A were coupled and the product was purified by 
silica get chromatography icing an elution gradient of 100% ethyl acetate to 
4% methanol in ethyl acetate to give 120 mg of 92D. 

35 E. JflWPlr>eridlne-4-carhoxyflc add f244./3-methyl^^2.3-dfhvdro- 

bQn2QimldMQl-1'ylVPipertdln-Vyn-VnaphthalBn-2"ylmethyh2^xo^t^ 
amide hydrochloride 
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To 120 mg (0.19 mmol) of 92D in 5 mL of ethanol was added 2 mL of 
concentrated HCI and the mixture was stirred at room temperature for 1.5 h. 
The mbdure was diluted with ethanol and concentrated, and the residue was 
crystallized from ethanol/hexane to give 45 mg of the title compound. 
5 1 H NMR (CD3OO, 250MHz) (mbdure of rotamers) (partial) 6 7.79-7.99 

(m. 4H), 7.43-7.78 (m, 3£H) t 7.30-7.39 (m, 0.5H) f 7.01-7.19 (m, 3H), 5.26-5.39 
(m. 1H). 4.68-4.79 (m, 1H), 4.41-4.60 (m, 1H), 4.1*4.32 (m ( 1H). 
MS(CI,NH3) 540 (MH+) 

Example 93 

10 (R)-fr{3-Nqphthalfirhg-^^ 

flhytifp-1H-lsoindPte-5^a!fePwllc acid eftylamftte hydrochloride 
a. 3,4-Pim9thyl-frffl2;plc Add ethyl ftster 

A mbdure of 10.00 g (66.6 mmol) of 3,4-dimethyibenzoic acid and 3 mL 
of concentrated sulfuric acid In 200 mL of ethanol was heated at 50°C for 2 h, 

15 and 65°C for 6 h. The mbdure was concentrated and the residue was diluted 
with ethyl acetate and washed twice each with brine, saturated aqueous 
sodium bicarbonate, and brine. The solution was dried over MgS04 and 
concentrated to give12.0 g of 93A. 

B. 3.4-Bjfrbromomethyl-benmlc add ethyl ester 

20 A mixture of 12.0 g (67.3 mmol) of 93A, 26.10 g (146.6 mmol) of N- 

bromosuccinimide and 130 mg (0.79 mmol) of 2 f 2-azobls(isobutyronititle) In 
1 30 mL of carbon tetrachloride was heated at reflux for 17 h. After cooling to 
room temperature, the mbdure was filtered and concentrated to give 22.0 g of 
93B as a yellow oil. 
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C 2.3-Dihydro>1H-lso[ndQlft>S^arfaoxync ad d ethvl ester 
To 22.0 g (65.4 mmol) of 93B in 150 mL of benzene was added a 
solution of 7.87 g (73.4 mmol) of benzylamine and 15.27 g (151 mmol) of 
triethyiamine In 50 mL of benzene dropwise over 30min, and the mixture was 

5 then refluxed for 18 h. After standing at room temperature for 24 h, the mixture 
was filtered and the filtrate washed once each saturated aqueous sodium 
bicarbonate and water. The solution was dried over MgS04 and concentrated. 
The crude 2-Benzyf-2,3-<fihydro-1 H-isoindole-S-carboxylic acid ethyl ester was 
dissolved In 1 00 mL of ethanol and 20 mL of water and 2.00 g of 10% 

10 palladium on carton was added. The mixture was hydrogenated for 18 h at 45 
psi, filtered and concentrated and the residue was purified by silica gel 
chromatography using an eluOon gradient of 100% ethyl acetate to 10% 
diethytamlne in ethyl acetate to give 220 mg of 93C. 
D. 2^24(14ert-Butoxvcarbonyl^i P ^ 

15 naPhtha]efv2-vl-Droplom^2^ acid ethyl 

ester 

According to General Procedure A, 200 mg (1.05 mmol) of 93C and 
446 mg (1.05 mmol) of BOA were coupled to give 460 mg of 93D as a brown 
solid. 

20 E. (R\-242-rH^rt-Birtoxvrarfaon^^ 

naphthalerK2-vl^roriorTv!W2^ 

cartroxyllc acid 

To 410 mg (0.68 mmol) of 93D in 50 mL of ethanol containing 1 .05 mL 
of 2N NaOH was stirred overnight at room temperature. The mixture was 
25 concentrated and the residue partitioned between chloroform and 10% HCI. 
The layers were separated and the aqueous portion was extracted twice with 
chloroform. The combined organics were concentrated to give 350 mg of 
93E. 

F. 442^5-EthvlcarbamovM Adihvdrfvifio1ndQLg-yfVl>nfl ohthalQrv2- 
30 vimeft^2^xo^thvicarbamovl>^ipertdinB>1^ftaoxvfic a dd tert-butyl ester 

According to General Procedure A, 350 mg (0.61 mmol) of 93 E and 50 
mg (0.61 mmol) of ethylamine hydrochloride were coupled and the product 
was purified by silica gel chromatography using a gracfient of 100% ethyl 
acetate to 4% methanol in ethyl acetate to give 40 mg of 93F. 
35 G. (RV243>NaDhthalen-2-vl-2-rfDiDeridine^carbonvlVamtnnV 

DropionylV2.3>dihvdro-1H-isoindole>5-camoxylic acid ethyiamide 

hvdrochloricils 
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To 40 mg (0.07 mmol) of 93F in 5 mL of ethanol was added 2 n\L of 
concentrated HCI, and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated and the residue crystallized from ethanoJ/hexane to 
give 16 mg of the title compound as a white soDd. 
5 1 H NMR (CD30D, 250MHz) (mixture of rotamers) (partial) 8 8.63 (d t 

1H) f 7.71-7.90 (m, 6H) f 759-7.65 (m, 4H) f 5.01-5.20 (m, 2H), 4.67-4.93 (q, 2H) f 
4.48-4.59 (m,1H). 
MS(Cl f NH3) 499 (MH+) 

Example 94 

10 fRV1-Mathvl-oiDeridinB-4>cafboxvlic acid ri-nanhfralenAvtmethvl-2^^ 

(2-phenyl-ben*Qfmlde^ hydrochloride 
A. fR)-l-Methyl-oit^r1^ln^4-cartK)xy1lp m4 (1'Daphmeilgfh2*YlmgthYl-, 

hydrochloride • 

15 To 40 mg (0.06 mmol) of 82B in 4 mL of methanol was added 40 mL 

(0.64 mmol) of acetic acid, 0.16 mL (0.16 mmol) of 1M sodium 
cyanoborohydride in THF, 12 mL (0.1 5 mmol) of formaldehyde ami 40 mg of 
3A molecular sieves and the mixture was stirred for 72 h at room temperature. 
The mixture was concentrated and the residue dissolved in ethyl acetate, 
20 washed twice with 2N NaOH and once with brine, dried over MgS04 and 
concentrated. The solid was recrystaHized from ethanol/hexane to give 24 mg 
of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 6 7.81-7.98 
(m, 4H) f 7.40-7.76 (m, 10H), 7.27-7.39 (m f 2H), 5.24-5.38 (m, 1H), 237 (s, 3H). 
25 MS(CI,NH3) 600 (MH+) . . 

Example 95 
(Ryg-Amfno-N-f1-benzyt-2^x^ 

1-yn^thylHspbMlyramfde hydrochloride 
A. (RV2-f2-tert-Butoxyrartoonvlamlno-2-methvi-oroDionyfa 

30 phenyl-proptonic arid 

To a mixture of 600 mg (3.03 mmol) of D-phenytaJanine and 910 mg 
(3.03 mmol) of 33A in 10 mL of water and 40 mL of dioxane was added 1.26 
mL (9.08 mmol) of triethylamlne and the mixture was stirred at room 
temperature for 30 min., and then heated at 30°C for 16 h. The mixture was 

35 diluted with chloroform and the aqueous portion acidified to pH 4 with acetic 
add. The layers were separated and the organic phase was washed three 
times with brine, dried over MgS04 and concentrated to give 488 mg of 95A. 
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B. fRH1-f1-Benzvl-2-oxo-2-(4-f2-Dhen^^ 
1-vn-ethvtcarbamovt>-1-methvt-ethvn>carbaTTitc add tert-butyl estar 

According to General Procedure A, 76 mg (0*22 mmol) of 95A and 60 
mg (0.22 mmol) of 50D were coupled and the product was purified by silica gel 
5 chromatography (75:25 v/v ethyl acetate:hexanes) to give 120 mg of 95B. 

C. ffll2-Amlno-N-(1-benz\rt-2-oxfr2-^ 
p|perldln>1-vn-ethvlMsobutvramide hydrochloride 

To 120 mg (0.20 mmol) of 95B in 5 mL of ethanoi was added 5 mL of 
concentrated HCI and the mixture was stirred at room temperature for 40 mln. 
10 The mixture was diluted with ethanoi and concentrated and the residue was 
crystallized from methanol/hexanes to give 65 mg of the title compound as a 
white solid. 

1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 5 8.24 (d, 
0.5H), 7.64-7.90 (m, 8.5H), 7.21-7.43 (m, 5H), 5.17-5.27 (m, 0.33H), 5.02-5.09 
15 (m. 0.67H), 4.18-4.26 (m # 0.33H), 3.944.06 (m, 0.67H), 1 .71 (s, 2H), 1 .56 (s, 
3H),1.48(S,1H). 
MS(CI,NH3) 510 (MH+) 
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CLAIMS 
1. A compound of the formula: 



5 




10 

wherein 

Z Is ^OCR 1 R 2c LCOANR 4 R 5 ; 
LisNR^OorCHS 

W is hydrogen or In combination wtlh X is a benzo fusion in which W and 
15 X are linked to form a phenyl ring optionally substituted with one to three 
substftuents Independently selected from R 33 , T-R 3b and R 12 ; 

Y is hydrogen, Ci-Ce alkyt, C4-C10 cycloalkyi or aryl or phenyl, each 
optionally substituted with one to three substituents independently selected 
from R^.R 30 and R 12 ; 
20 XlsOR2, 



R^— M-N— Aryl , N — C — , 

R 9 

25 



30 




or X In combination with W is a benzofusion in which W and X are finked to 
form a phenyl ring optionally substituted with one to three substituents 
35 independently selected from R 33 , -T-R 3b and R 12 ; 

R 1 is C1-C10 alkyl, aryl, aryl (C-i-Ce alkyt) and C3-C7 cycloalkyi (C-t-Ce 
alkyl) or C1-C5 alkyl-K-Ci-Cs alkyl. aryl (C0-C5 alkyl)-K-(Ci-C5 alkyl), 
(C3-C7) cycloalkyl(Ci-C5alkyl)-K-(Ci-C5 alkyl) where K is O. S(0)m, 
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N(R 2 )C<0), CfOMR 2 ), OC{0), C(0)O t -CR^R 2 - or -G=C- where the aryl 
groups are defined below and R 2 and the alkyl groups may be further 
substituted by 1-5 halogens, SfOJmfi 28 , 1 to 3 of OR 2 * or CtOJOR 2 * and the 
aryl groups may be further substituted independently by phenyl, phenoxy, 
5 aryialkyloxy, halophenyl. 1 to 3 of Ci-Ce alkyl, 1 to 3 of halogen, 1 to 2 of OR 2 , 
methytenedioxy, S(0) m Pp 9 1 to 2 of CF3, OCF3, nitno, NCR^R 2 ), 
N(R 2 )C<0)(R 2 ), C(0)OR 2 C(0)N(R 2 )(R2) f SCfcN^HR 2 ). N(R 2 )S02 aryl or 
NfR^SCteR 2 ; 

R 2c Is hydrogen, C1-C6 alkyl, C3-C7 cycloaikyl, and may be joined with 
10 R1 to form a C3-C8 ring optionally including oxygen, sulfur or NR 2 * ; 
R 2 is hydrogen, Ci-Ce alkyl. C3-C7 cycloaikyl; 
R 23 b hydrogen or C1-C5 alkyl; 

R 2b Is hydrogen Ci-Cs alkyl, C1-C8 halogenated alkyl, C3-C8 
cycloaikyl. alkylaryt or aryl; 
15 R3a ts H, F t a, Br, I, CH3, OCH3 or CF3; 

R 12 is H, F, a, Br, I, CH3, OCH3 or CF3; 

T Is a bond or is phenyl or a 5 or 6-rnembered heterocycle containing 1- 
3 hetero atoms selected independently from nitrogen, sulfur or oxygen, each 
optionally substituted independently with one to three substituents selected 
20 fromF f Cl l Br,l,CH3 % OCH3,OCF3andCF3; 

R3b is hydrogen, CONR8R9, S02NR8R9, COOH, COO(Ci-C6)allcy!, 
NR2S02R 9 , NR2CONR8R9, NR2s02NR*R9 NR2C(0)R9 Imldazotyl, thlazotyl 
or tetrazolyt; 

R* and R 5 are Independently hydrogen, Ci-Ce alkyl, substituted Ci-Ce 
25 alkyt where the substituents independently may be 1 to 5 halo, 1 to 3 hydroxy, 
1 to 3 C1-C10 alkanoytaxy, 1 to 3 Ci-Ce alkoxy, phenyl, phenoxy, 2-furyl, C1- 
C6 alkoxycarbonyl, S(0)m(Ci-C6 alkyl); or R 4 and R 5 can be taken together to 
form -{CH2)rLa(CH2)s- where La la C(R?)2, S(0)m or NCR 2 ), r and s are - 
independently 1 to 3 and R2 is as defined above: 
30 R 6 is hydrogen or Ci-C6 alkyl. and may be joined with R 20 to form a C3- 

Csring; 

r50 is 4-morpholino, 4-(1-methylpiperazinyl), 03-07 cycloaikyl or C1- 
C6 alkyl each optionally substituted with one to three substituents individually 
selected from F f OH, OCH3, OCF3, CF&and C3-C7 cycloaikyl; 
35 Mis -C(O)- or -SO2-; 

A 1 is a bond, C1-C6 aikylene, Ci-Ce haloalkylenyi or Of-Ce 
hydroxyalkyienyl; 

A Is a bond or is 
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where x and y are independently 0-3; 
Z 1 is N-R 2 or 0; or Z 1 Is a bond; 

R 7 and R 7a are independently hydrogen, Ci«C6 alkyi, trifluoromethyl, 
phenyl, substituted Ci-Ce alkyi where the substituents are imidazolyl, phenyl, 

10 Inddyl, p-hydroxyphenyl, OR 2 , SfOJmR 2 , C(0)OR 2 , C3-C7 cycloaikyl, 

N^JtR 2 ), CfOJNfR 2 )^; or R 7 and R 7a can Independently be Joined to one 
or both of R 4 and R 5 groups to form atkylene bridges between the terminal 
nitrogen and the alkyi portion of the R 7 and R 7a groups, wherein the bridge 
contains 1 to 5 carbon atoms; or R 7 and R 7a may be joined to form a 3- to 7- 

15 membered ring. 

R 9 is hydrogen, C1-C6 alkyi, phenyl, thlazolyl, Imidazolyl, furyl or tWenyl 
each optionally substituted with one to three substituents selected from CI, F, 
CH3, OCH3, OCF3 and CF3; 

R 8 is hydrogen, Ci-Ce alkyi, substituted C1-C6 alkyi where the 

20 substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyioxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl, S(0) m (Ci-C6 alkyi); 
or RB and R 9 can be taken together to form -{CH2)H-a(CH2)s- where La is 
C(R 2 )2, 0, S(0)m or N(R 2 ), r and s are independently 1 to 3. 

F 1 , B, D and E are carbon, nitrogen, one of which is joined to A 1 and 

25 each of the remaining of F1, B, D and E may be optionally substituted with R 83 
, R bt> ; or F 1 , B, D and E, if not joined to A 1 may also be sulfur, oxygen or 
carbonyl; F 1 , B, D and E may form a saturated or unsaturated ring; and one of 
F 1 , B, Dor E may be optionally missing to afford a saturated or unsaturated 
flve-membered ring; 

30 R 3 * is H, C1-C8 alkyi optionally substituted with one to three halogens; 

or phenyl optionally substituted with one to three substituents independently 

selected from halogen, CH3, OCH3, OCFa, CF3 and Ci-Ce alkyi aryl; 
Rbb | s C1-C8 alkyi, Ci-Cs alkoxy, C1-C8 thloalkyl, each optionally 

substituted with one to three substituents independently selected from halogen, 
35 CH3, OCH3, OCF3, CF3; C3-C8 cycloaikyl; phenyl optionally substituted with 

one to three substituents independently selected from halo, CH3, OCH3, OCF3 

or CF3; -O-C1-C8 alkyi; or -S-C1-C8 alkyi. 
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Q t H 1 , I and J are carbon, nitrogen, sulfur or oxygen atoms which form 
an aromatic ring, a partially saturated ring or a saturated ring; one of G r H 1 , 1 or 
J may be optionally missing to afford a five-membered ring; 

aryl is phenyl, naphthyt or a 5- or 6- membered ring with 1 to 3 
5 heteroatoms Independently selected from oxygen, sulfur and nitrogen; or a 
tricyclic ring system consisting of a 5 or 6 membered heterocyclic ring with 1 to 
3 heteroatoms Independently selected from nitrogen, sulfur or oxygen, fused to 
a phenyl ring, each aryl ring being optionally and Independently substituted 
with up to three substituents selected from R 3 * R3b and R 12 ; 
10 mb0to2; 
n is 0 to 2; 
qlsOtoS; 

and pharmaceutical^ acceptable salts and individual dlastereomere 
thereof. 

15 2. A compound of claim 1 wherein 

Z is -COCR1r2CNHOOANR4r5 
A fis -CR7R7a(CH2)Y; Y Is 0 to 3; 
and R2CteHorCH3; 
R 7 is C1-C3 alkyl; 
20 R 7a lsHorCi-C3alkyl; 

R 4 Is hydrogen or C1-C3 alkyl; or R 4 and R 7 are combined to form an 
alkylene bridge; 

R 6 is hydrogen or C1-C3 alkyl optionally substituted with one or two 
hydroxy! groups. 
25 3. A compound of claim 2 wherein 

R 1 is selected from the group consisting of 1-lndolyl-CH2-; 2-indotyl- 
CH2-; 3-indolyl-CH2-; 1-naphthyl-CH2-; 2-naphthyW>H2-; 1-berulmIdazolyl- 
CH2-; 2-benzimidazolyl-CH2-; phenyK?i-C4 alkyl-; 2-, 3- or4-pyridyl-Ci-C4 
alkyl; thieny)-Ci-C4 alkyl; phenyl-(CH2)rrO-CH2- where n is zero to three; 
30 pheny!-CH20-phenyl-CH2-; and 3-benzothienyl-CH2-; or any of the above 
groups substituted in the aryl portion with one to three F, CI, CH3, OCH3, OCF3 
or CF3 substituents. 

4. A compound of claim 3 wherein R 2c Is hydrogen; R 7 and R 7a are 
methyl and R 4 and R 5 are hydrogen and R 1 is C6H5CH2-O-CH2-, 1-napththyl- 
35 CH2-, 2-naphthyl-CH2-, phenylpropyl or, 



Printed from Mimosa 10/14/1997 13:38:39 page -149- 



WO 96/3S713 



-148- 



PCT/IB95/D0333 




and the aryl portion of R 1 is optionally substituted with fluorine, CH3 or CF3. 
5. A compound of claim 3 which is of the formula 



15 




wherein n is zero or one; m is one or two; 

fi3* Is H, F. a, Br, I, CH3, OCH3 or CF3; 
20 R1 2 i s Hf F. CI, Br, I, CH3, OCH3 or CF3; 

T is a bond or Is an aryl group selected from phenyl, pyridyl, pyrfmidyl, 
thlenyi, pyrrolyf, pyrazolyl, oxazotyl, isaxazolyi, imldazolyl, thlazolyf and 
tetrazolyl; each optionally substituted with one to three F t CH3, 0, OR 8 , OCH3, 
OCFi3 or CF3; 

25 R3b is hydrogen, CONR8r9 S02NR8R9 CXX)H, CXX)(Ci<^)afcyl f 

NHSO2R 9 NHC(0)NR 8 R 9 NHSC>2NR 8 R 9 NHC(0)R 9 , NRSr 9 imldazolyl, 
thiazotyl or tetrazolyl; 

R 9 Is hydrogen, C-f-C© alkyi, phenyl, thiazotyl, ImidazdyJ, fuiyl or thienyl 
each optionally substituted with one to three substituents selected from CI, F, 
30 CH3.OCH3.OCF3 and CF3; 

R 8 is hydrogen, C1-C6 alkyl, C3-C7 cycloaJkyl, substituted C1-C6 aikyt 
where the substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 
alkanoyloxy, 1 to 3 Ci-Ce alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl, or 
S(0)2(Ci-C6 al^yO; or R 8 and R 9 can be taken together to form 
35 -(CH2)rU(CH2)s* where La is C(R2) 2l oxo, S(0)2 or NCR 2 ), and r and s are 
independently 1 to 3. 

6. A compound of claim 5 wherein: 
m is one; 
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R12 is hydrogen; 

R3a | S hydrogen, For CI; 

T Is phenyl, thienyt, thiazotyl, oxazolyl, isoxazotyi or pyrazolyl, each 
optionally substituted with one to three of substltuents, selected from F, OH, 
5 OCH3, OCFa, CF3 and CH3; and 

R3b Is hydrogen, C(0)NR8r9, NHC(0)NR 9 R 9 NHS(0)2R 9 or 
NHC(0)R9 

7. A compound of claim 5 wherein: 

m Is one; and 
10 T Is a bond. 

B. A compound of claim 7 wherein 

n is one; 

R 3 * and R 12 are hydrogen. 

R 3 * is CONR8RS SO2NR8R& COOH, COO(Ci-C6)aIkyl, NHSO2R 9 , 
.15 NHS02NR8R9 NHC(0)NR 9 r9, NHC(0)R9 f NRBr9 or OR* 

R9 is hydrogen, phenyl, or thlenyl optionally substituted with one to three 
substltuents selected from F, CH3, OCH3, OCF3 and CF3; or R 9 Is C1-C6 afkyf 
optionally substituted with one to three substltuents selected from F, OH, 
OCH3, OCF3 and CF3; or R 9 ; and 
20 r8 }s hydrogen, C1-C6 alkyl, optionally substituted C1-C6 atkyt orC^- 

C7 cydoallcyl where the substltuents may be 1 to 5 halo or 1 to 3 hydroxy; or R 9 
and R 9 can be taken together to form *(CH2)H-a(CH2)e- wherein La Is C(R2)2, 
O, s(0)m or N(R2) where r and s are Independently 1 to 3. 

9. A compound of dalm 7 wherein 
2S n is zero; 

m Is one; 

R 33 is hydrogen; 

r12 is hydrogen; 

R3b |s CONRBRS NHC<0)NR 9 R 9 NHS(0)2R 9 , SQ2NR 9 R 9 

30 NHS02NR*R9,NHCOR9orOR*; 

R9 is phenyl, or thienyl optionally substituted with one to three 
substltuents selected from F, CH3, OCH3, OCF3 and CF3; or R 9 is Ci-Ce alkyl 
optionally substituted with one to three substltuents selected from F, OH, 
OCH3, OCF3 and CF3; and 

35 R 9 is hydrogen, Ci-Ce alkyl, or C3-C7 cycloalkyl each optionally 

substituted with 1 to 5 halo or 1 to 3 hydroxy; or R 9 and R 9 can be taken 
together to form «(CH2) n La(CH2)s- wherein La is C(R2)2, O, s(0)m or N(R2) 
where r and s are independently 1 to 3. 
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5 



10. A compound of claim 3 wherein: 

n is one; 

mis one; 

Wis hydrogen; 

Y is hydrogen or methyl; 

I 

x is R — M N — Aiyl . 



Mts-C(0>; 

R 50 is 4-morphotino, 4-(1-methylpiperazlnyl), C3-C7 cycloaikyl or Ci- 
10 Ce alky* each optionally substituted with one to three substituents individually 
selected from F, OH, OCH3, OCF3 and CF3; and 

Aryt is phenyl, pyrtdyt, thienyl, pyrimidyi or thiazolyl, each optionally 
substituted with one to three substituents individually selected from F t CI, CH3, 
OCH3,OCF3andCF3- 
15 11. A compound of claim 3 wherein: 
n and m are one; 

Y is phenyl, pyridyl, pyrimidyi, thienyl, or thiazolyt, each optionally 
substituted with one to three substituents independently selected from F, &, 
CH3, OCH& OCF3 and CF3; 
20 Xfs-C(0)-NR 8 R 9 ; 

R 9 is hydrogen, C1-C6 alkyl, phenyl, thiazolyt, imidazolyt, furyl or thienyl 
each optionally substituted with one to three substituents selected from Ci, F v 
CH3, OCH3, OCF3 and CF3; and 

R 8 Is hydrogen, C1-C6 alkyl, substituted Ci-Ce alkyl where the 
25 substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to3Ci-Cioa(kanoytQxy, 1 to 
3 C1-C6 aJkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyi, S(0) m (Ci-C6 alkyl); 
or RB and R 9 can be taken together to form -(CH2)ri-a(CH2)s- where La is 
C(R2)2, oxo, S(0)m or NCR 2 ), and r and s are independently 1 to 3. 

12. A compound of daim 3 wherein Y is hydrogen and X Is: 



30 




35 



wherein n and m are one and A 1 is a bond. 
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13. A compound of claim 12 wherein X is 




wherein R3a is hydrogen, F t CI, CH3, OCH3, OCF3 or CF3; 

Rl 12 is hydrogen, F f a, CH3, OCH3, OCF3 or CF3; 

R&a i 5 hydrogen, C1-C8 alkyl optionally substituted with one to three 
20 halogens; or phenyl optionally substituted with one to three substituents 
independently selected from halogen, CH3, OCH3, OCF3, CF3 and C1-C8 
alkyl aryl; and 

Rbb (5 hydrogen, C1-C8 alkyl, optionally substituted with one to three 
substituents Independently selected from halogen, CH3, OCH3. OCF3, CF3; 
25 C3-C8 cydoalkyl; phenyl optionally substituted with one to three substituents 
independently selected from halo, CH3, OCH3, OCF3 or CF3; -O-C1-C8 alkyl; 
or -S-CvCb alkyl. 

14. A compound of claim 13 wherein 
G, H 1 , 1 and J are carbon. 
30 15. A compound of claim 13 wherein 

Q is nitrogen; and 
H 1 , I and J are carbon. 

1 6. A compound of claim 1 3 wherein 
H 1 is nitrogen; and 

35 G, I and J are carbon. 

17. A compound of claim 1 3 wherein 
I is nitrogen; and 

G, H 1 and J are carbon. 
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18. A compound of daim 13 wherein 
J is nitrogen; and 

G, H 1 and I are carbon. 

19. A compound of claim 3 wherein Z is 

R 1 

/ \ ■ 

—CO NHCO-C — NHa 
CH3 

20. A compound of claim 3 wherein Z is 



15 f 

— CO NHCO— / N 



20 wherein each n is independently zero or .one. 

21. A compound of daim 19 wherein R 1 is 



10 




25 f 7T^> 

H 

22. A compound of daim 20 wherein R 1 Is 

30 



35 




23. A compound of daim 19 wherein R 1 is -CH2OCH2C6H5, 
-CH2CH2CH2C6H5. l-naphthyl-CH2-. or 2-naphthyi-CH2-. 
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24. A compound of claim 20 wherein R 1 is -CH2OCH2C6H5, 
-CH2CH2CH2C6H5, 1-naphthyt-CH2% or 2-naphthyi-CH2-. 

25. A compound of claim 5 wherein Z is 

o 

10 26. A compound of claim 25 wherein n is one. 

27. A compound of claim 25 wherein n is zero. 

28. A compound of claim 5 selected from the group consisting oh 
<R)-2-Amino-N-{2-(1H-lndoW^^ 

dlhydro-1 H-isoquinolhe-2-<^onylJ^thylHsobutyramide hydrochloride; 
15 (R>-2-[2-(2-Arrtno-2-inethyl-proplonyiamino)-3-(1 H-lndol-3-yf)- 

pro^onyq-1 ^a^tetrahydro-isoquirioIine-e-caTbOKytic add ethylamide 
hydrochloride; 

(R>-2H2-(2-Amino-2-me%l^roplonyl^^^ 
proptonyQ-l^^^tetrahydro^soqulnotine-G-carboxylic add phenyiamide 
20 hydrochloride; 

(R)-2-Amino-N-(2-(1 H-lndol-3-yl)-l ^6-t2^3-methyi.ur^do>.phenyI]-3 f 4. 
dihydro-1 H-lsoquinoIine*2K»rtK)nyl}^thyl)-isobutyramide hydrochloride; 

(R)-2-Amino-N-{2-<1 H4ndol^y|)-i^.(toluene-4-su^^ 
dihydro-1 H-isoquinoline*2-cart>onyl}^thyiHsobutyramide; 
25 (R)-N-{2-I2-(2-Amlno-2^nethy«-propionylairtno)-3-(1 H-indol-3-yf)- 

proptonyf}-1 ^^,4-tetrahydrcHsoquinolln-7-yl}-benzamkje; 

(R)-2-Amino-N-{1 -benzyloxymethyl-2-oxo-2-{7-(toluene-4- 
sulfonyiamlno^^lhydro-l H-lsoqulrolln-2-ylJ-ethy^^ 
hydrochloride; and 

30 (R)-Piperidi ne-4-carboxyllc acid {1 -naphthalen-2-yimethyi-2-oxo-2-l5- 

(toluene-4-su1fonylamino)-1,3njihydro^ 
hydrochloride. 

29. A compound of claim 1 6 which Is 

2-Am!no-N-{1 ^R)^enzyloxymethyt-2-oxo-2-{4-(phenyl-propionyW 
35 airtno)-piperidin-1-yl}-ethyl}-isobutyrEmriide hydrochloride or 

(R)-N-{1 -[4-(Acetyl-phenyl-arnino)-piperidine-1 -carbonyt]~2-(1 H-lndol-3- 
yl)-ethyl]-2-amino-isobutyramide 

30. A compound of dalm 1 1 selected from the group consisting of: 
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(R)-2-Amino-N-{1 -(1 H-indol-3-ylmethyO-244-(morphoH 
phenyl-piperidin-1 -yq-2-oxo-ethyO-teobutyramide hydrochloride; 

2-Amlno-N-{1-(R)4>enzyloxymetoyl-2^ 
phenyl-piperidin-1 -yO-2-oxo-ethylHsobutyramlde; 
S (R)-2-Amino4^H1H-lndol^ylmefo^^ 

(pyrTolidlne-1^rbonyl)-piperidin-1^^ hydrochloride; and 

(RH^2-(2-Amino-2-methyl-propto^ 
propionyH-phenyl-pipertdlne-4-cart)oxyllc acid (4-hydroxy-butyl)-amide 
hydrochloride. 

10 31 . A compound of claim 12 selected from the group consisting of: 
2-Amino-N-{1 -(R)-benryloxymethyl-2-oxo-2-{4-(2-oxo-2 f 3-d!hydro- 
benzoim!dazoM-y1)-piperidtn-1 -yQ-ethyI}-lsobutyramide hydrochloride; 

2-Amino-N-{1 -(R)-(1 H-lrciol-3-yimethy1)-2-oxo-2-{M^ 
benzo!mldazoM-y))-plperidirv1-yg-e1^ 
15 (R)-2-An^o-N-{H1H-indol^ylmett^^ 
yt}-2-oxo-ethyf}-lsobutyramlde hydrochloride; 

(R)-2-Amtno-N-{1-(imndol-3-y^^ 
yl)-plperidln-1-yQ-2-oxo-ethylHsobutyrarride hydrochloride; 
(R)-2-Amino-^1-(1H-^ 
20 benzo!midazo1-1-yl)-piperidta-1-y^^ hydrochloride; 
(Rh2-Amino-N^4-(6-fluoro4>era^^ 
(1 H-Jndoi-3-ylmethy1>-2Kao-et^ hydrochlortde; 

(R)-2-Amino-N-{1-(1 Wn(k)W-ytmethyl)-2-oxo-244-(2-oxo-1 ,2-dIhydro- 
lmldazo[4 t 5-b]pyrtdirv3-yl)-plperid^ hydrochlortde; 
25 (R)-2-Amino^H2-[4~(5^lorb»2^ 

pipertdin-1-y1}-1-(1 H-lndol^ylmethyl)-2K3Xo-ethylHsobutymmlde; 

(R)-2-Amfno-N-{1^enzo[b]thiophen-3-ylmethyt-2H3xo-2-{4-(2-oxo-2 i 3- 
dihydro-benzolmidazol-1-yl)-piperidln-1 -yn-ethyI}-isobutyramlde hydrochloride; 
2-AmIno-N-{H5-fluoro-imrito 
30 dihydro-benzolmidazoM-yl)-plperidl^ hydrochloride; 
2-Amlno-N-{1 -{1-methyl-1 H-lndol-3-ylmethyl)-2-oxo-2-[4-(2-oxo-2 l 3- 
dihydro-benzoimidazoM-yl)-piperidin-1 -yl}-ethyl)-isobutyramide hydrochloride; 

(R)-Piperidlne-4-carboxyllc acid {1-naphthalen-2-ylmethyl-2-oxo-2*[4-(2- 
phehyl-benzoimldazol-1 -y1)-piperidin-1-yl]-ethyl}-amide hydrochloride; 
35 (R)-3-Amlno-N-{1-(1 Wndol-3-ylmethyl)-2-oxo-2-I4-(2-phenyl- 

benroimida2ol'1-yl}-piperldin-1-yI]-ethyl}-3-methyl-butyramlde hydrochloride; 
and 
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(R)-Piperidine-4-carboxylic acid {2-[4-(3-methyl-2-oxo-2,3<fihydro- 
benzolmldazol-1 «yl)-piperidin-1 -yfJ-1 -naphthaleo-2-ylmethyl-2-oxo-ethylh 
amide hydrochloride. 

32. The compound of claim 1 1 which is 
5 2-Amino-NHHR)4>enzyloxym 

phenyl-plperidin-1 -yQ-2-oxo-ethyl}-lsobutyramide. 

33. A method tor increasing levels of endogenous growth hormone in 
a human or an animal which comprises administering to such human or animal 
an effective amount of a compound of Claim 1 . 

10 . 34. A composition useful for increasing the endogenous production 
or release of growth hormone in a human or an animal which comprises an 
inert carrier and an effective amount of a compound of Claim 1. 

35. A composition useful for increasing the endogenous production 
or release of growth hormone in a human or an animal which comprises an 

15 effective amount of a compound of Claim 1 and a growth hormone 

secretogogues selected from GHRP-6, Hexareltn, GHRP-1, -growth hormone 
releasing factor (QRF), IQF-1 or IGF-2, or B-HT920. 

36. A method of treating or preventing osteoporosis which comprises 
administering to a mammal in need of such treatment or prevention an amount 

20 of a compound of claim 1 which is effective in treating or preventing 
osteoporosis. 

37. A method for treating or preventing diseases or conditions which 
may be treated or prevented by growth hormone which comprises 
administering to a mammal tn need of such treatment or prevention an amount 

25 of a compound of claim 1 which Is effective in promoting release of said growth 
hormone. 

38. A method tor the treatment of osteoporosis which comprises 
administering to a patient with osteoporosis a combination of a 
bisphosphonate compound such as alendronate, and a compound of Claim 1. 
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